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FOREWORD 


This  final  technical  report  covers  all  work  performed  under 
Contract  F33615-75-C-5173  entitled  "Verification  of  Production 
Hole  Quality".  This  project  was  accomplished  under  the 
technical  direction  of  W.A.  Harris  of  the  Metals  Branch 
(LTM) ,  Manufacturing  Technology  Division,  Air  Force  Materials 
Laboratory,  Wright-Patterson  Air  Force  Base,  Ohio.  The 
effort  was  performed  during  the  period  1  August  1975  through 
31  July  1977  and  was  released  by  the  authors  in  September 
1977.  The  effort  dealt  with  the  quality  requirements  for  an 
interference  fit  tapered  fastener  system,  and  was  oriented 
toward  a  specific  application  within  the  C-5A  aircraft 
program.  The  material  and  fastener  design  selected  were 
chosen  because  that  combination  was  one  considered  for 
extensive  use  in  future  wing  structure  developments  of  the 
C-5A  aircraft. 

The  subject  contract  was  placed  with  Metcut  Research  Associates 
Inc.  of  Cincinnati,  Ohio.  Metcut  chose  as  its  principal 
subcontractor  the  Lockheed-Georgia  Company  of  Marietta, 

Georgia.  Metcut  provided  the  overall  technical  direction  of 
the  program  as  well  as  the  facilities  for  manufacturing  all 
test  specimens  and  performing  all  of  the  fatigue  tests 
reported  herein.  The  Lockheed-Georgia  Company  provided 
engineering  direction  and  support  for  the  analysis  of  the 
data  which  resulted  from  the  effort. 

At  Metcut,  the  program  was  under  the  supervision  of  Dr. 

William  P.  Foster.  John  B.  Kohls,  Dr.  John  T.  Cammett  and 
L.R.  Gatto  also  contributed  to  the  effort.  Activities  at 
the  Lockheed-Georgia  Company  were  managed  by  C.G.  Trevillion 
and  supported  by  H.S.  Gibson,  B.L.  Cornell  and  P.G.  Dodd  who 
performed  much  of  the  detailed  numerical  analysis. 

This  program  was  a  continuation  of  the  effort  in  the  surface 
integrity/surface  quality  area  which  has  been  supported  by 
the  Air  Force  Materials  Laboratory  for  the  past  eight  years 
to  provide  information  which  will  lead  to  the  cost  effective 
manufacturing  of  aerospace  hardware  by  the  American  industrial 
sector. 

The  final  technical  report  on  this  contract  is  being  prepared 
in  two  volumes.  Volume  I  is  the  final  summary  report  on  all 
work  performed  including  the  necessary  tables  to  document 
the  procedures  and  the  results  obtained.  Volume  II  contains 
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INTRODUCTION 


Under  the  performance  of  Contract  No.  F33615-75-C-5173 
entitled  "Verification  of  Production  Hole  Quality",  something 
in  excess  of  360  aluminum  panel  fatigue  specimens  were 
prepared.  These  included  specimens  for  evaluating  the 
parent  metal  fatigue  strength  of  the  material,  open  hole 
specimens  and  low  load  transfer  specimens  of  both  dogbone/strap 
and  reverse  dogbone  design. 

All  of  these  specimens,  with  the  exception  of  the  parent 

metal  group,  contained  two  tapered  holes.  For  each  specimen, 

a  detailed  inspection  sheet  or  manufacturing  report  was 

prepared.  This  document  identified  the  specific  parameters 

used  to  finish  the  test  holes.  In  addition,  these  sheets 

contain  an  inspection  report  summarizing  the  measured  characteristics 

of  both  holes  in  the  same  specimen.  Data  includes  surface 

finish,  fastener  protrusion  (a  measure  of  interference) , 

perpendicularity,  flushness,  capacitance  gage  reading  and  a 

compilation  of  the  air  gage  measurements  taken  on  each  hole. 

The  results  of  a  standard  bluing  pin  test  and  the  percentage 
of  bearing  indicated  by  this  test  are  also  included  in  these 
sheets. 

This  volume,  an  appendix  to  the  main  technical  report, 
contains  copies  of  the  manufacturing  reports  for  all  of  the 
specimens  produced  in  this  program  which  contained  tapered 
holes.  They  are  placed  in  order  of  test  series  as  indicated 
in  the  Table  of  Contents.  This  information  is  being  provided 
to  permit  further  detailed  study  and  analysis  and  interpretation 
of  the  data  presented  in  the  accompanying  technical  report. 
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INSPECTION  SHEETS  FOR  BASELINE 
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EFFECTS  OF  HOLE  QUALITY 
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Ef Ft C T S  OF  HOLE  QUALITY 
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EFFECTS  OF  HOLE  QUALITY 

Test  Series _ Quality  Variable  £a  S  £T  ///✓*="  -  -5/v  f  St _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools :  #2  Centerdrill;  19/61*  in?  pilot  drill;  Group  t,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  _ ?  2.  .<T _  feed:  —  d.T  _ 
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Exit  Burr  Height,  in. 


.eZZ 


Air  Gage  Readings  (.0001  in.) 


yoffo 


[IJ 


[IJ 


[• 


r  Ls/je 


ools:  9l  Centerdrill;  1 9/6*1  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2C 

Spindle,  rpm _ 32J£— _  _  Feed:  //aaJL  r  £L£2U* 

Cutting  Fluid:  STa/iMGf)  S,  l. uE* T  Depth:  (Ind.  Reading)  / „<R  <7  ? 


Results:  Specimen  No.  S £~ S  £  Hole  §\ 

Surface  Finish,  AA  5'£—C,<Ts,',  ^ _ 

Protrusion,  in.  ,/g  7  _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  ransverse  ,q0  / 

Flush  Gage  Reading,  in.  .  oo  3 _ 

Capacitance  Gage  Reading:  VT //> 

Exit  Burr  Height,  in.  .gzov 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


a  r  Pos 1 1 1 on 


Axial 
Posi t ion 


Bottom  9\ 


45° 

VO 

o 

o 

135° 

*  is 

m 

4  /.r  1 

nsa 

ERB 

4-  /.r  1 

cm 

. /? 

53S 

4  / 

4  4- .5  1 

Hole  n 

180°  225° 


315° 


4-  I 


Bluing  Pin  Rol lout 


Protrusion,  in.  /H7  , _ 

Pe rpend i cu 1  a r i ty,  .001  in. /gage  length 
Longitudinal  ransverse  ^ 

Flush  Gage  Read i ng ,  T n .  ,  oc3 _ 

Capacitance  Gage  Reading:  ,3£ ; _ 


WTO 


Axial 
Posi t ion 


Bottom  §  1 


e  Readings  (.0001  in.) 


45°  90°  135°  180° 


225°  270°  31 5C 


+  0.S* 


0 


f  F  H C 1 S  OF  HOLE  QUALITY 


l('St  Si* I  ies 


Quality  Variable  S  A  S ££_  *-/ <v<e~  -  ^ 


s  ✓  / 


Produi.e  Good  Hull*  l)siiu[  Following  Conditions: 

Tools:  #2  lenterdr  i  1 1 ;  1 3  /6  4  in.  pi  lot  dr  I  fl ;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spiinlle,  i  pm  _ 3.k£ _ _ Feed :  h}\fjs:  -;,r  _ 

Cut  l  ini)  Fluid:  *vr  ,j  nnAXf  ,o  V  ai  i si  jj-r  Depth:  (ind.  Reading)  /,  ^5 3l 


R. 


.tills:  Spot  imen  No.  S~w  f /s 

Suit. ice  Finish,  AA  ck  -  ■  t 
Pi ol rus i on ,  in.  •zfX 


Hole  II  ^ /'  u 


■  //  '• 

Bluing  Pin  Rol lout 


Perpend i cu lar i t y ,  .001  I n . /gage length 

l  ong  i  t  ml  i  n,i I  t c\/ Transverse  ,  {j  4  /wc 

Flush  Gage  Reading,  in.  —X  _ 

C.ipar  i  lance  Gage  Reading:  _ 

Ixil  Bui  i  Height,  in.  _ _ _ _ 


A U  Gage  Readings  (.0001  in.) 


It 


Angu  1 

ar  Position 

Axial 

Pos i t ion 

0° 

45" 

90° 

135" 

180" 

225" 

270* 

315" 

Bottom  #1 

-f  L 

-  1 

5 

)  .  / 

1  /•  5' 

H  ? 

1  ^ 

-1  ? 

12 

3  i- 

-4  1 

0 

d  / 

•*  .  *5 

4  ' 

TF 
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n 

_L<-  . 

i  L 

_±_  i  .. 

r  /-r  . 

J...Z _ 

4  2 

4  J 

d  /. 1 

A 
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J  J-  < 

■f 

4  a.s 

i  2 

V  c 

h 

i  /  / 

•v  // 

J-Jj. _ 

J±x _ 

■  - 

/.  M,S. 

All 

Hole  H2 


A  9. 


Sui I  are  F  in i sh ,  AA 

Piotrusion,  in.  >  LT  S.  _ _ 

Perpend i  hi  I ai  i  ty ,  .001  ln.7gage  length 
Longitudinal  *  ■  Transverse  ,  • 

Flush  Gagt’  Reading,  in.  .  ± 


Caparitance  Gage  Reading:  2.  *T 
lx  it  Bui  r  Height,  in.  ^£L/£H 


A I r  Gage  Readings  (.0001  In.) 


Bluing  Pin  Rol lout 


7°: 


r 


.1  .r. 


Angu 
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ion. 

Axial 

Posi t ion 

0° 

45° 

90° 

135° 

180° 

225° 

270" 
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+■  -4 

d  3’  ... 
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J  1£. 
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4  * 
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EMIT 
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•*  /i 

jgg| 

■UUSaB 

EfFtCTS  Of  HOLE  QUALITY 


Test  Series  Quality  Variable  ft  £  4/y^F  Cu  Av£ _ 

Produce  Good  Hole  Usintj  following  Conditions: 

Tools :  §2  Centerdr  1 1 1 ;  \S/(>k  in"  pi  lot  dri  1 1  ;  Group  I,  Omark  Drill  Reamer  <TLD20^0AR  i -5) 

Spindle,  rpm  _ 3  ^ _ _  Feed:  /ft  -  Z>. £2t£L _ 

Cutting  Fluid:  Sfg  n  after,  SaLur^T  Depth:  (Ind.  Reading)  /,  QS  3 _ 


Results:  Specimen  No.  2  L)  2  Z.  Hole  H I  £t*o) 

Surface  Fini‘h,  AA  ^p-  £  7-'  •  _  Bluing  Pin  Rollout 

Protrusion,  in.  ,  /  £  7 _ 

Perpendicularly,  .001  in. /gage  length 

Longitudinal  ,^z,  t*CH  Transverse  ,qgq///tfCrf 

Flush  Gage  Reading,' in.  •  c  t?  I _ 

Capacitance  Gage  Reading:  2.7 £•> 

Exit  Burr  Height,  in.  .  ^  zy  \  ' 


Air  Gage  Readings  (.0001  in.) 


Angu 

ar  Position 

Axial 

Pos i t ion 
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45° 
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135" 

180" 

225" 

270" 

315" 
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Hole  n 

Surface  Finish,  AA  42  ~  46  J'  a-. _  Bluing  Pin  Rol  lout 

Protrusion,  in.  ,  -» ft _ __ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  Transverse  -•»  ,  > 

Flush  Gage  Reading,  in.  ,  £  / _ ; _ 

Capacitance  Gage  Reading:  11 & 

Exit  Burr  Height,  tn.  .  p// 


Air  Gage  Readings  (.0001  in.) 


_ _ Anaul 

ar  Pus i 

.1-00 _  _  _  . 

Axial 

Post  t ion 

0° 

45° 

90° 

135° 

180" 

225" 

270" 

315° 

Bottom  §\ 

n 

±  < 
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mm 
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nm 
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Km 
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4  1 
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±  ±>1—. 

_ 

rnm 
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Km 

JLL2* _ 

am 

1  /l 

■JMGfl 

±JL£— . 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  _  Quality  Variable  //]  ;Jd'  t'/s/C  —  ■  ...  /»  ‘  _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools :  12  Centerdrl 1 1 ;  )9/&k  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20kOARl -5) 


Spindle,  rpm 

37  r 

Feed : 

FktJA  —  a.  T  J 

r/A 

Cutting  Fluid: 

_ Ski  ^  A7 _ 

Depth: 

Ind.  Reading 

/  _ 

Results:  Specimen  No.  SF  4  F 

Surface  Finish,  AA 
Protrusion,  in.  , 


Hole  II  (*'*t 


Perpendicularity,  .001  in. /gage  length 
Longitudinal  .*o'y  aa-a  Transverse 
Flush  Gage  Reading,  in.  , y 
Capacitance  Gatje  Reading: 


Exi t  Burr  Height ,  in. 


ill  7- 


A'  ) 

Bluing  Pin  Rol lout 


C,  o'V 


Anqu 

ar  Position 

Axial 

Position 

0° 

45° 

O 
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a\ 

135° 
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cc 

225° 

315° 

Bottom  H\ 
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:  1  C 
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A 
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wmmm 

in 
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*  ■ 1 

-  4-  .r 

US 

IKM 

ana 

v±±l _ 

MBBCT 

UlL . 

l  .// _ 

Hole  n 

Surface  Finish,  AA  -is-ssy..  .... _ _  Bluing  Pin  Rol lout 

Protrusion,  in.  .  /  ~ -/ _ 

Perpendicular! ty^  .001  in./gage  length 

Longitudinal  Transverse  ,  j  y ,-,c< 

Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  in.  _ 

Air  Gage  Readings  (.0001  in.) 


12£- 
q/£  . 
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ar  Posil 
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Pos i t ion 

0° 

45° 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qua  I i ty  Var I  able 


-  W  .  \  , 


Produce  Good  Mule  Using  Following  Conditions : 

Tools':  #2  Centerdri 1 1 ;  l9/6h  In.  pilot  drill;  Croup  1,  Omark  Drill  Reamer  (TLD20k0ARI -5) 

Spindle,  rpm  ■>  ±  ■_ _  Feed:  rffluJh  -J2  J  J  /g _ 

Cutting  Fluid:  ,.A/  vlaJ~T  Depth:  (ind  Reading)  /,  -j  3 


Results:  Specimen  No.  «J\  ^  7  Hole  h  (fl\*AKet>  ATa/AJ 

Surface  Finish,  AA  _  u  I  iuj  Pin  Rul  lout 


Protrusion,  in. _ ,  /  *  S~  _  _ _ 

Perpendicularity,  .001 in. /gage  length 

Longitudinal  NC*  T>  ansverse  //?  cjf 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading.  ^ <r-4  'HOAflfi 

Exit  Burr  Height,  in.  , .  ,  _ 

Air  Gage  Readings  (.0001  in.) 


ar  Position 


Axial 
Pos i t Ion 


Hole  H2 

Surface  Finish,  AA  2  S-  35*  <  > _ 

Protrusion,  In.  ,  /  O,  p, _ 

Perpendicular! ty”  Tool in./gage  length 
Longitudinal  .ui/jrf  .Transverse 
Flush  Gage  Reading,  in.  ■  GQ  ^ _ 

Capacitance  Gaqe  Reading:  J? 7s'„ 

Exit  Burr  Height,  in.  .nl’L' 

Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t ion 


Bluing  Pin  Rol lout 


N„  AfVY 


225°  270°  3 


LfftCTS  OF  HOLE  (JUALI1Y 


Tost  Sorles  _ _ Quality  Variable  £ Sc  ^ ,t- _ _ 

Produce  Good  Hole  Using  Following  Conditions : 

Tool s :  1 2  Centerdrlll;  19/6*1  In.  pilot  drill;  Group  I,  Omark  Orill  Reamer  (TLD20k0ARI-b) 

Spindle,  rpm  y  ■;  J _  Feed:  -  -  ,'i  . '  ;  1  ,y 

Cutting  Fluid:  '  •  .  ■  i  v  / _  Depth:  ( Ind.  Reading!  f  \  *7  r _ 


Results:  Specimen  No.  Ho  I  e  II 

Surface  Finish,  AA  *  1  -  SJ  S?  c, _ Bluing  Pin  Rol  lout 

Protrusion,  in.  _ Jl.A., _ 

Perpendlculari ty,  .001 in. /gage I ength 

Longitudinal  .fi.^yT ransverse  ■  Cc<  "i/fjc / 

Flush  Gage  Reading,  In.  ,  g  $  _ 1  3e 

Capacitance  Gage  Reading:  *±A _  _ ?  *. :  a>  '■  t  ■'>!  •'!  , 

Exit  Burr  Height,  in.  ,£/£, 


Air  Gage  Readings  (.0001  in.) 


Anqu  1 

ar  Position 
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Pos  1 1 ion 
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45° 
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c 

135° 
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Hole  12 


Surface  Finish,  AA 
Protrusion,  in. 


4.  c  —  Ct  ^  <  ■ 


>'7$.,., _ _ _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  .  T  ransverse  co  "/  .-‘c‘ 

Flush  Gage  Reading,  In.  g  2. _ _ 

Capacitance  Gage  Reading: 

Exi t  Burr  Height ,  in. 


* 


J 


g_r: 


Air  Gage  Readings  (.0001  in.) 
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INSPECTION  SHEETS  FOR  TEST  SERIES  2 


-  INTERFERENCE 


13 


Test  Series 


EFFECTS  OF  HOLE  QUALITY 

Quality  Variable  1  T  e' *£  t£  Atg  c  £  (>Ccc 


Produce  Good  Mole  Using  following  Conditions : 

Tools:  02  Centerdrlll;  19/6^  in"  pi  lot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040ARI-5) 

Spindle,  rpm  2-  _  Feed:  £?,  5 

Cutting  Fluid!  D/)A/Cf)  Sr.j  l/s-  Ajr  Depth:  *{ I ndT  Reading 

Modify  Good  Holes  Uslnq  Followinq  Conditions: 


T 
S 

Cutt  I 
Proce 


Resu  I 
Su 
Pr 
Pe 


Test  Series 


EFFECTS  OF  HOLE  QUALITY 
Quality  Variable  J  *JTe  KFe Kt 


Produce  Good  Hole  Using  Following  Conditions: 

Tools :  #2  Centerdrl  1 1 ;  1 9/5^*  In.  pilot  drill;  Croup  1,  Omark  Drill  Reamer  (TL0201«0ARt -5) 

Spindle,  rpm  3  2  S' _ _ _ _  -  O,  S 

Cutting  Fluid:  sSVn  D/)A/C/)  Sc.il/fr/Jr  Depth:  ^Ind.  Reading 

Modify  Good  Holes  Usinq  Fol lowlnq  Conditions: 

Ti 


Pos i t ion 


Hole  II 


e  Readings  (.0001  In.) 


9 


...  Q 

_ <2. _ 

O 


Bl ui nq  Pin  Rol lout 


~70f 


Surface 
Prot  rus  ii 
Perpend  1 1 
Long 
sh  Gai 
ac  I  tai 


Bluin 


e  Readings  (.0001  in.) 


45° 

90° 

135° 

180° 

225° 

270° 

315° 

*7  f  /  +  / 


.<2— I _ 


15 


Surface  Finish,  AA 
Protrusion,  in. 


3 Q  “  3  B 


Hole  n 


Perpendicularity,  .001 
Longitudinal  poo 


P39. 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading: 


in. /gage  length 
_  Transverse  ,  oo 4  />'+jz  v 
C02- 


B1 ui ng  Pin  Rol lout 


6o% 


is  a 


EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Quality  Variable  2  ^ 


Produce  Good  Hole  Using  Following  Conditions: 

Tool s :  #2  Centerdrill;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20^»0AR1 -5) 

Spindle,  rpm  _ 3 .2- Peed:  /Aa/O  -  <P.T  _ 

Cutting  Fluid:  S~rn  PH  A  Xt)  Sc,j  V/rnJr  Depth:  (Ind.  Reading)  J  <r  3 _ 


Test  Series 


Quality  Variable  j  a/  Te  KG  c£~  ('Ccc 


Produce  Good  Hole  Us i  ng  Pol  I  owing  Cond i t ions  : 

Tools:  $2  Centerdrill;  in.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TID20^0AR1 -5) 

Spindle,  rpm  3  2-  S~ _  _  feed:  4/0  -  i~  1/&L _ 

Cutting  Fluid:  S~rn  DHAKn  Sci  a/7  Depth:  tlnd.  Reading!  _ 


Modify  Good  Moles  Usirui  Following  Conditions: 

T 

Spindle,  rpm  J 2-  ST' _ Teed:  /-/aa.-o  -  f  .  /i~ 

Cutting  Fluid:  b  7  r?  />  ns\  A'o  .So  /  t  Depth:  find.  Reading) 

Procedure:  /&- /i <*3 L  ,r /  i  '  fi  UUtL  » V  <7/1 ^ A'1 

1  ,  /  J  J  /  L  £Z  SI  'S'  7  At’ S'  7  si  7  /  A  >  S7  ~7~ A  A  /  yiH  -  i  £a  2.  * 


Results:  Specimen  No.  5£&LL 

Surface  Finish,  AA  30-3S  jU  ^ _ 

Protrusion,  in.  , ^  //? _ 

Perpendicularity,  .001  in. /gage  length 
Longitudinal  poo  Transverse  ££ 

Flush  Gage  Reading,  in.  .  qq  I _ 

Capacitance  Gage  Reading:  32a _ 


Hole  #1 


Bluing  Pin  Rol lout 


lo  7, 


Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t ion 


225°  I  270°  |  315 


s  (.0001  in.) 


35 


225°  2 


,-Q-4  -  *  | _ 2 _ 1 _ CL_J— J  X _ Q_.l _ £L- 

7  +3  TIT  -ff  +4-  4  4*  4  4-  fi¬ 


le 


IFFtCTS  OF 


Qua  I  i  ty  Variable 


.4  C£JL 


jl2 _ 


PtoJuce  Good  Mole  Using  F  o  I  I  ow  i  inj  Conditions: 

fools:  #2  Centerdrlli;  19/*^  in.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040ARI -J) 

Spindle,  rpm  3  2i' _ _ _  r^d:  _ 

Cutt  ing  FI  aid:  sS  7  c  sVr,  i.  tfAT  Depth:  (Ind.  Reading)  /  .  7  s~«f 


Mod i fy  Good  No  I  es  Using  F c  Itowlmj  Conditions : 

Spindle,  rpm  _ V  „■  », _ _ 

Procedure:  1,  ✓  . />  7 


Depth: 


Feed  :  \  J/j±± _ 

Depth:  (Ind.  Reading)  y  y  <■ 


_ 

’•  rje) 


Results:  Specimen  No. 

Surface  Finish,  AA  ?6«  A3  >) 
Protrusion,  in. _ .  //  6 

n  i  •  l _ '  .  A  A  •  T_  /  .  . 


Ho  I e  *  I 


Perpendicularity,  .001  tn. /gage  length 

Long  i  t  ud  i  na  I  .c  Transverse  ,c  ffy',  ■*£..** 

Flush  Gage  Reading,  in.  _ C  <-  Q _ 

Capacitance  Gage  Reading:  3  80 _ 


bluing  Pin  Rol lout 


~7C 


Air  Gage  Readings  (.0001  in.) 


Axial 

1  Position 

1-Bat  torn  ,JJL. 
_ 1 2 

_ aS 

- Jk — . 


i  IX 


Ho  I  e  f  2 

Surface  Finish,  AA  32.- 

wCi- - 

Prot  rus  i on  ,  in. _ ,  /  2.  *i~ _ 

Perpendicular! ty,  .001  in. /gage  length 

Longitudinal  QcO  Transverse  •  f  / //* 

Flush  Gage  Reading,  i n .  .  tp? _ 

Capacitance  Gage  Reading:  _ 


Air  Gage  Read i ngs  ( ■ 000 1  i n . ) 
Angular  Position 


..  0  +  ■*:..&£_ 

0  /  t  /_ 

•t.  f  ..  t.  (...  .4  7 

f£?S"  *  _Q_ 

0  t  OS  Jffil 


bluing  Pin  Rollout 


6  *>■>:, 


d  CS 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Quality  Variable  Xvrgv 


Produce  Good  Hole  Using  Following  Conditions: 


Tools:  #2  Centerdrill;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 ~5) 

Spindle,  rpm  3  2.£T  _  Feed:  - Q ,  fPAj _ 

Cutting  Fluid:  ^ Sr.z  i/er/T  Depth:  (ind.  Reading)  /  .  <?  S~4- 


Modify  Good  Holes  Using  Following  Conditions: 


T 

Spindle ,  rpm  3  z 
C 
P 


Ind.  Reading 


s  .0001  in. 


,  Hole  §1 

Surface  Finish,  AA  3&  •  _ 

Protrusion,  in.  _ /  O  8 _ 

Perpendicular! ty^  .001  in. /gage  length 
longitudinal  .co/A/r/V  Transverse  ,  tc 

Flush  Gage  Reading,  in.  oO^ _ 

Capacitance  Gage  Reading:  _3 74 _ 


Bluing  Pin  Rol lout 


96% 


I  Axial 
I  Positi: 


Air  Gage  Readings  (.0001  in.) 

_  Angul  ar  Posit  ion _ _ 

45°  90°  135°  180° 


225°  270c 


1 


4  OS 


EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Quality  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  19/64  InT  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20*t0ARl ~5) 

Spindle,  rpm  3  2.£T _ _  Feed:  J-MrJD  O  S  If  Aj  _ 

Cutting  Fluid:  OS  /)/)>*<•/)  >5~.-  i.  Depth:  (Ind.  Reading)  /  ,  9  _ 

Modify  Good  Holes  Using  Following  Conditions: 

TOO  I  .  /C  A1  i/  P  2  A  2  D 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  2  Quality  Variable  Iatf*.*-  *  <T£  (  C  c  Z  3 ) _ 

Produce  Good  Ho  I o  Using  Fo  I  I  owing  Conditions : 

Tools:  #2  Centerdrlll;  19/6^  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040ARI-5) 

Spindle,  rpm  3  2  S'  _  feed:  -Q.SIPA4 _ 

Cutting  Fluid:  v5>  tv,  AJAtn  3r.  l  k&£L  Depth:  (Ind.  Reading)  /  ,  9  S~^- _ 


EFFECTS  OF  HOLE  QUALITY 


Test  Scries  2.  Quality  Variable  TdTAL  T£&oc  f  ^  &Q  3  Sj _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools’:  #2  Centerdr I 1 1 ;  i  "* in"  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR 1-5) 

Spindle,  rpm  _ ?  2.  % _ Feed:  ,/•///  *  -_xrj  WT  _ 

Cutting  Fluid:  y  ^  -y  ~ .  i  -  Depth:  (ind.  Reading)  j  , 


Results:  Specimen  No.  4.  A  4  A>  Hole  II  v '  -f  ■ 

Surface  Finish,  AA  4sSC •  ,  , _ 

Protrusion,  In.  .  /£  O  _ _ 

Perpendicularl ty,  .001  In. /gage  length 

Longitudinal  „  Transverse  ,  ca  0  h 

Flush  Gage  Read  I ng ,  1 n .  .  $  j  _ 

Capacitance  Gage  Reading:  3'^d 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
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Hole  12 

Surface  Finish,  AA  _  Bluing  Pin  Rollout 

Protrusion,  in.  lLSJSL  _ _ _ 

Perpendicular! ty^  .001  in. /gage  length 

Longitudinal  Transverse  w,  ■■ 

Flush  Gage  Reading,  in.  ,  _  c 

Capacitance  Gage  Reading:  "S-tS  -  . 

Exit  Burr  Height,  in.  _  - 


Air  Gage  Readings  (.0001  in.) 


_ Anaul 
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EFFECTS  OF  HOLE  QUAL  11  Y 


lost  Series  2- 


Qual  ty  Variable 


r  5  \) 


Produce  Good  Hole  Using  *  ol  lowing  Conti  1 1  ions  : 

Tools:  12  Centerdrlll;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040ARI -5) 

Spindle,  rpm  j  l  _ Feed:  /v/i / .}}  —  j,  *'  V  ■ _ _ 

Cutting  Fluid:  ,  , _ Depth:  (Ind.  Reading}  ( ,  •-?  £  £ _ 


Results:  Specimen  No.  SCA  Hole  *1 

Surface  Finish,  AA  30-  40  :«  -v _ 

Protrusion,  in.  __  1  . _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  Oo  J _  Transverse  ■  ..  /  vs 

Flush  Gage  Reading,  in.  ,  ' £ _ 

Capacitance  Gage  Reading: 

Exit  Burr  Height, 


Bluing  Pin  Rol lout 


1  n . 


A  i  r  Gage  Read  i  ngs  ( .  000 1  i_n_._) 
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Hole  H 2 

Surface  Finish,  AA  Z£-  3T><.'  ^  , _  Bluing  Pin  Rollout 

Protrusion,  in.  ,  j f 
Perpendicularity,  .001  i n . /gage  length 

Longitudinal  .  ^  •  '-//f  -  Transverse  o  \  5 _ 

Flush  Gage  Reading,  in.  ,oQ'V _ 

Capacitance  Gage  Reading:  4  3 _ 

Exit  Burr  Height,  in.  , 


Air  Gage  Readings  (.0001  in.) 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qua  I i ty  Variable 


/JT£ 


(.003$ 


Produce  Good  Hole  Using  Following  Conditions: 

Tools"!  #2  Centerdrlll;  I9/61*  Ini  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1  -5) 

Spindle,  rpm  3  i  j _  Peed:  f //■*/?'.  -  .3-  3  ,'s/s _ 

Cutting  Fluid:  r  ■  -  /  /'  p,,  >•  l-Jl  /i '  Depth:  (indT  Reading)  /, 


Results:  Specimen  No.  £C  6  <^3  Hole  #\ 

Surface  Finish,  AA  -00 aa.  i  > _ 

Protrusion,  in.  _ ,  /  c;)  _ 

Perpendicularity,  .001  in./gage  length 

Longitudinal  ,  ^|t.Transverse  •  OO  z/i/ue  x 

Flush  Gage  Reading,  \n.K  .  CO  / _ 

Capacitance  Gage  Reading:  13& 

Exit  Burr  Height,  in.  ,  o/f  ' 

Air  Gage  Readings  (.0001  in.) 
qular  Position 


Axial 
Pos i t ion 


Hole  H\  /  r nl  ) 

Bluing  Pin  Rol lout 


Hole  n 

Surface  Finish,  AA  36-^0  _ 

Protrusion,  in.  .  /  c  ^ _ 

Perpendiculari  ty,  .001  in. /gage  length 

Longitudinal  cOo  ^^.Transverse  / -s 

Flush  Gage  Reading,  in.  ,  c  C  4~  ' 

Capacitance  Gage  Rgadinq:  5/0 

Exit  Burr  Height,  in.  ■  /Tl  \  \ - 

Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Rol lout 


Axial 

Position 


Bottom  H\ 


n 


n  1 1  3  i  / 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  2- 


Qual i ty  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  ^2  CenterdrIII;  19/64  Ini  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20^0AR I -5) 

Spindle,  rpm  _ SiC _ „ _  Feed :  AM-  O'*  IS* _ 

Cutting  Fluid:  St  Depth:  (Ind.  Reading)  (,<jS2~ 


Results:  Specimen  No.  6ALT 

Surface  Finish,  AA  SC-CO  A*  -4srv 
Protrusion,  In.  zm 


Hole  *1  fa KKrp 

_  Bluing  Pin  Rol lout 


Perpendicular! ty,  .001 In. /gage  length 

Longl  tudlnal  $  Transverse  Qqq 

Flush  Gage  Reading,  in.  . eg  4- _ 

Capacitance  Gage  Reading: 

Exi t  Burr  Height ,  in. 


3.0$... 


Air  Gage  Readings  (.0001  in.) 
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Surface  Finish, 

Protrusion,  In.  .  _  _  _  _ 

Perpendicularl  ty^  .001  in. /gage  length 
Longitudinal  ,{.//,  Transverse 
Flush  Gage  Reading,  in.  ,  c  p  4. 

Capacitance  Gage  Reading:  3  ?  2. 

Exit  Burr  Height,  in.  . 
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1  1 


-  | 'I»l  * 


Air  Ga§e  Readings  (.0001  in.)  * 
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ools:  #2  Centerdrlll;  1 9/6^  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2 

Spindle,  rpm  _ ?  2..T _  Feed:  _ _ 

Cutting  Fluid:  s Depth:  (Ind.  Reading)  ~~ 


Results:  Specimen  No.  C  T  Hole  §\  ' 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ .  /  Cf  ? _ 

Perpendiculari ty,  .001  in./gage  length 

Longitudinal  ,t;  Transverse  ^ 

Flush  Gage  Reading,  in.  ,  c  &¥- _ 

Capacitance  Gage  Reading:  J £ y 

£y>^  ••  v  >o/C  _ 

Air  Gage  Readings  (.0001  in.) 


ar  Pos i t ion 


Bluing  Pin  Rol lout 


7^:; 


Axial 

Posi tion 

0° 

Bottom  #1 

0 

Hole  #2 

Surface  Finish,  AA  i. _ 

Protrusion,  in.  _ 'ItQ  ?• _ 

Perpendiculari ty,  .001  in./gage  length 

Longitudinal  ,cci//>>.~  Transverse  .  qj  g _ 

Flush  Gage  Reading,  in.  ■  OQ  _ 

Capacitance  Gage  Reading:  (0 _ 

t  \  1  r  Hi  /  //T.  .jg  /  3 _  _ _ 

Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Rollout 


7  0'/9 


Posl tion 


Bottom  fl 


n 


225°  270°  315° 


+•  / 


EFFECTS  Of  HOLE  QUALITY 


Test  Series  ?  Quality  Variable  /  /t,  f  C'  £T  {•  o  d  ft  ) 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  \3/(>h  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20^0AR  1-5) 
Spindle,  rpm  ?  2.S"  Feed:  //aaJ^  -  n .  T  7 P/ut 


Cut  t ing 

F,uld:  StoOD  AK.0 _ Sa^t'ZA/r 

Depth: 

(Ind. 

Read i ng) 

/ .  9  0  *r 

Hod  i  t y 

Good  Holes  Using  Following  Conditions: 

Tool  : 

Sp indie 

,  rpm  4  i  S' 

Feed 

/-JA/i’V 

~o. 

/>Vt? 

Cutt ing 

F,uid:  J)  To  A  DA  a!  D  SnLLjEAir: 

(Ind. 

Read i ng) 

Procedure:  A/.yT/VJ  Hui.C _ i.Lcu/ 

_ 

Cs,' .. 

S/sSA 

L r~/f 

U/V4£*S/  Z.f  f\£ A 


Results:  Specimen  No.  T 

Surface  Finish,  AA  jLL  _ 

Protrusion,  in. 


Hole  #1 


Perpendicularity,  .001 


t 


gage  length 


Longitudinal  .  ransverse  ■  00  £ 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading: 


-OC'i- 


's/zvC*- 


B I  ui ng  P i n  Rollout 


BoVo 


34s.. 


Air  Gage  Readings  (.0001  in.) 
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Hole  §2 


AA 


i 3  r. 


Surface  Finish, 

Protrusion,  in.  _ _ _ 

Perpendicularity,  .001  in. /gage  length 
longitudinal  <ol/^vc}»Transverse  <  gc 

Flush  Gage  Reading,  in.  ,  O 3 _ 

Capacitance  Gage  Reading:  •f  0  0 _ 


Bluing  P i n  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Pos i t ion 
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EFFECTS  OF  HOLE  QUALITY 


Test  Serics  _i2 _  Quality  Variable  1  rtXret**  C£T  Coolb) _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdr  1 1 1 ;  19/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ _  Feed:  -  Q ,  'SlP/U  _ 

Cutting  Fluid:  Sj~t>AOA<  A  Sm  l'GaJT  Depth:  (Ind.  Reading)  / .  9 1'  S~ _ 

Modify  Good  Holes  Using  Following  Conditions: 

Tool  :  Q/v>a*l  Oa'jla  _ 

Spindle,  rpm  y  3  <r _  _  Feed:  Aja/la  -n.  s~  //Vt-y _ 

Cutting  Fluid"!  J5  7-^  ,0 -$>.■ z,  1  /r.-i/ r  Depth:  (Ind.  Reading)  /  3  t>~ 

Procedure:  .  jiuiM,  UAu/  ^ _ CjClL^&JZ _ uy/  _ 

LUuLQJsJZSU  Z£- _ dS£A UHjEjCZ _ 


Results:  Specimen  No.  S&6T.  .  Hole  II 

Surface  Finish,  AA  ^S~LST Jj  a *  . _  Bluing  Pin  Rol  lout 

Protrusion,  in.  .  2.3  £ _ 

Perpendicular! ty^  .001  In./gage  len 
Longitudinal  ,et^/«cn  Transverse 
Flush  Gage  Reading,  in.  ,  cp  2~ 

Capacitance  Gage  Reading:  7,  ft  ~f 


Air  Gage  Readings  (.0001  in.) 


Surface  Finish,  AA  4S.ST u  _  Bluing  Pin  Rol  lout 

Protrusion,  In.  ,2  ■M - v - ; - 

Perpendicular! ty^ .001  In./gage  length 

Longitudinal  .oo^/^jcj,  Transverse  .to  _ 

Flush  Gage  Reading,  In.  g/9  ^ _  £  09/o 

Capacitance  Gage  Reading:  ?  _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  2L  Quality  Variable  7  /v  C  odb) _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  19/61)  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20*«0AR1  -5) 

Spindle,  rpm  _  Feed:  A;n  -  Qt  S  If  Ai _ 

Cutting  Fluid:  j-q  on  A  <  b  VE/dT  Depth:  (Ind.  Reading)  / ,  9  C<T _ 

Modify  Good  Holes  Using  Following  Conditions: 

Tool :  Z£~  C^VMLX.  QXiLL  -  _ 

Spindle,  rpm  y  y  _  Feed:  /-/Aa/o  ~<D-  Tlrtn ? _ 

Cutting  Fluid:  S>-rDr>PAH n  Scll^jut-  Depth:  find.  Reading)  /  ,\9 b  ^ 

&££ \A%  UUL£ *i  ft  A  LMC  U^-r.  — Zyy^T/V Co'  r _ y  TVS' _ 

UAb2J£JLSJ.  Z£ _ KGArttFS  _ _ 


Specimen  No.  Hole  #1 

Surface  Finish,  AA  <^>— 6o ^  ^e\ _ 

Protrusion,  in.  -  ;•  _ 

Perpendicular!  ty^  .001  ln!/gage  length 

Longitudinal  ,Qpt//*icn  Transverse  Q0o _ 

Flush  Gage  Read i  ng ,  in.  ,  cC  _ 

Capacitance  Gage  Reading:  3  7Q 


Bluing  Pin  Rollout 

00% 


Procedure : 


Results: 


Air  Gage  Readings  (.0001  in.) 
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Tl 

n 

i  0'Z 

4  / 

t  i 

+.  .Q.£ 

•f  o& 
±n.S 

0 

j±0S 

,jG_ 

_ CL 

.....  .  #i 

+  7 

M 

*  0.5. 

+__&£ 1 . 

0 

#*•  . 

+  / 

■4  Q .  S' 

_ 

■  ■ 

**“  ■ 

■K 

H 

Upp® 

f± 

./gage 


Hole  #2 


JL>. 


gage  length 
Transverse 

■gg.V 


134 


Bl ui ng  Pin  Rollout 


60Vo 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qua  I i ty  Variable 


oc  ^t  h 


Produce  Good  Hole  Using  Following  Conditions : 

Tools:  A2  Centerdrill;  1 9/6^4  in.  pi  lot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20^0AR1 ~5) 

sPind,e*  rPm _ 3-2^51 _  recd:  ttA£j£>  r..£u  ix2fSk/. _ 

Cutting  Fluid:  St b  Snt  vEajT  Depth:  (Ind.  Reading)  / ,  9  <■'  S" 


Depth : 


Reading) 


Modify  Good  Holes  Using  Following  Cond i t ions : 
Tool:  &SUASL:  ~~5 

S 

Cuttinq  Fluid:  /,  DMA> D  £ 

P 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  -Z _  Quality  Variable  CET  (■  Pel  8  ) _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdri  1 1 ;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  _ 3  ZS' _  Feed:  -pt  5  1P/W 

Cutting  Fluid:  Sj^anA/tb  Sm  veaIT  Depth:  (Ind.  Reading)  /,  9  Q  S~ 

Modify  Good  Holes  Using  Following  Conditions: 

Toot:  j.WffcxsyZf  CJ/ViaH  D/d /ll-Acta A*  _ 

Spindle,  rpm  y  2,  *T  _  Feed:  A/aaSd  -rO.  s'/^ _ 

Cutting  Fluid:  ~5  To  /)  n  So  l  l7.  aj  r  Depth:  (Ind.  Reading)  /  , 

Procedure:  R£At*\  tiuLB  SrfA  lLCu/  ,  .  ,Z7 _ CaL&JL&JZ _ t.y/ 

UA/i2£<Zl  2L£ 


Bluing  Pin  Rol lou, 

9oV} 


Air  Gage  Readings  (.0001  in.) 


_ Anaular^Posl  t 

on  _  . 

Axial 

Pos I tion 

45° 

90° 

135° 

180° 

225° 

270° 

Bottom  0] 

0 

-  S 

O 

O 

_ 6 

O 

O 

0 

_ m _ 

0 

0 

0 

O 

O 

O 

■  ■  raj 

O 

mnm 

..0 

e> 

.  0 

..  Q-. 

0 

V 

mrm B 

0 

0 

.  0 

0 

- 

O 

0 

1 - 

mm 

Results:  Specimen  No .  3  B>  G  T 

Surface  Finish,  AA  30-44  J4u£3±. 
Protrusion,  in.  _ , 2. 


Hole  #1 


-44 

in./gagi 


Perpendicularity, .001 in. /gage  length 

Longitudinal  ,ot[//nc/i  Transverse  .  Oo  2^/sAtM 

Flush  Gage  Reading,  in.  .cal _ 

Capacitance  Gage  Reading:  _ 


wHole  n 

Surface  Finish,  AA  _  Bluing  Pin  Rol lout 

Protrusion,  in.  _ ,  2A-.Z _ 

Perpendicular! ty^ .001  in. /gage  length 

Longitudinal  .cci/vov Transverse  o &o _ 

Flush  Gage  Reading,  'in.  •  6  c  'b _  ^  0 

Capacitance  Gage  Reading:  4 ■  / iT _  '  0  ' 


Air  Gage  Readings  (.0001  in.) 


Angular  Pos i t ion 


Axial 

Posl tion 

*  — 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

0 

0 

0 

0 

_ Ci _ 

_ £_ 

-a _ 

12  __ 

Q  . 

C 

.CL.  . 

mrm 

.  ..^2 _ 

„i5>  _ 

immmrnm 

-  0 

. 0  . 

0  _ 

.  jQ  . 

Q 

O 

0 

-  '.I 

£3 

0 

6 

\mmmmrm 

■■■ 

■■I 

—  ■ 

B4-^-  ■! 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  /L  Qual i ty  Variable  T 7  is  C-  c  c^o) _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  H 2  Centerdrill;  19/64  In.  pilot  drill;  Croup  1,  Omark  Drill  Reamer  (TLD20A0AR1 -5) 

Spindle,  rpm  3ZS _  Feed:  /ftA >J  Q.S  (PM _ 

Cutting  Fluid:  S-r,.  b  Sot  Depth:  (Ind.  Reading)  /,  g*?  ~7 

Modify  Good  Holes  Using  Following  Conditions: 

Too,:  L^iCi/2g _ (Q<?7£L£.JL. _ PfiiuL.  -  "leS. _ 

Spindle,  rpm  -a,  2_  *r  _ _ _  Feed:  /Waaj/>  -/!>.  'ft  PM _ 

Cutting  Fluid:  Sx,.  Depth:  (Ind.  Reading)  / ■  3  5T4 

Procedure:  _ HaUZ T/y  eT M T S/ _ 

UALti&SLSJ.  2£ SCzAMcTX. 


Results:  Specimen  No Hole  #1 

Surface  Finish,  AA  ^  L  , _  Bluing  Pin  Rollout 

Protrusion,  in.  ^ _ 

Perpendicularity,  .001  in. /gage  length 

Longi  tud  inal  .Ob$/,*JCM  Transverse  .col///* c//  _  g. 

Flush  Gage  Reading,  in.  ■  Qc  2- _  oC* 

Capacitance  Gage  Reading:  2  fj.fi, 


Air  Gage  Readings  (.0001  in.) 


i 


Hole  H2 

Surface  Finish,  AA  jo  =£2jLl  k _ 

Protrusion ,  _ 

Perpendicular) ty^ .001 in./gage  length 

Long i  tud  i na  1  .ccl/'JCU  Transverse  ■  Qe  l  //^c/* 

Flush  Gage  Reading,  in.  .  GO' 2- _ 

Capacitance  Gage  Reading:  ?  o  f? _ 


Bluing  Pin  Rol lout 

VO  %  ,<  t 

I 

I 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i t ion 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

+  o.  y 

en 

r  i 

+*  * 

0 

0 

0 

_ Q. _ 

n 

0 

f  os 

0 

t  os 

+■  1 

t  Js 

4  'L 

0 

_ 

n 

W 

±.  PS. 

+  3 

mm 

q 

O ..... 

_ 

■f  2. 

+  2 

-h  /S 

_ 

wmmm 
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trrtcTS  of  hole  quality 


lest  Series 


Qu.il  I  ty  Variable 


Produce  Good  Mo  I e  Using  f  o 1  I owing  Cond  1 1 ions : 

Tools:  HI  Ccnterdrlll;  1 9/6^1  In.  pilot  drill;  Group  1,  Omark  Oil  1 1  Reamer  ( T  L02  040AR  T -  5 ) 

Spindle,  rpm  ..JiLS : _ r _  _  Teed:  / £'•  i  //Ai _ 

Cutting  Fluid:  Sec  L  t-AJi  Depth:  {Ind.  Rending)  /,  ~7 


Cutting  Fluid:  St„  DOsKtiA  Sc  c.  L^tF/VT 

Modify  Good  Holes  Using  Following  Conditions 
Too)  : 


EFFECTS  OF  fWEE  QUALITY 


Test  Series 


Quality  Variable  LsSSz&L _ 


Produce  Good  Ho  I  e_  Usimj  Following  Condition1. : 

Tools:  H2  CenterdrIM;  19/^  in.  pi  lot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20^0ARI  -5) 
Spindle,  rpm  -JI&.5L 
Cutting  Fluid: 


Feed :  UiAJ_  Q_ ,  j 
Depth:  (Ind.  Reading)  /, 


Mod  i  f  y  Good  Ho  I  e  s  Us  i  ng  £o  I  low  i ijrH£_Cond  I  t  ions: 
Too  I : 

Spindle,  rpni 
Cutting  Fluid:  c 
Procedure 


Feed : 


*  ‘*ed :  jjSol auu  - _ 

Depth:  (Ind.  Reading)  /  ■  3  5 


' :  J.\£Aun _ 6LCI.U  .  - Ji //A LLCuJ  r  -JS*  C  _ Cs.  >-i>V  7  s* 

Ua!  atLsLS.l.Z.L. _ A'cl/is'ltl/e _ _ _ 


Results:  Specimen  No.  4Af  r_  Hole  »l 

Surface  Finish,  AA  J&lT^fcrs _  Bluing  Pin  Ro I  lout 

Protrusion,  in.  _ ..^2. _ _ 

Perpendicularity,  .001  In . 7 gage  length 

Longitudinal  Transverse  •col/ric.u 

Flush  Gage  Reading,  in.  ,  o  03 _ “’'■S'  > 

Capacitance  Gage  Reading:  ^  _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Pos 1 t 1 on 

0° 

45° 

90° 

Balt  urn  j?I_. 

o 

rr 

__£? 

0 

0S 

c 

_ IL 

-L  ‘ 

2) 

HU 

±  4 

.'if 

ta.s* 

- 

l--±J 

i.wy  o ft*) 


135° 

1 

jL&JT.  _ 

t  r 
+  4 


Hole  n 


180" 

225" 

270° 

315° 

db 

+  5.r 

■f  os 

5 

0 

-A.r  j 

0 

0 

0 

.  0  .  . 

0 

■i  3.5 

t  4 

•i  3L 

Surface  Finish,  AA  w  *+. _ Bluing  Pin  Rol  lout 

Protrusion,  in.  _ T«.a.a$ _ 

Perpendicularity,  ,00l In. /gage  length 
Long!  tudinal.^v Transverse  ,o 

Flush  Gage  Read i ng ,  in.  ,  vo  3 _ 

Capacitance  Gage  Reading:  4-  ~2. 0 


Air  Gage  Readings  (.0001  in.) 


Angu I ar  Posit  ion 


Axial 

Pos i t ion 

0° 

45° 

o 

o 

on 

135° 

180° 

225" 

270" 

315° 

Bot  tom 

i  0.5 

+  1 

-r/.s 

■b  OS 

+  QS 

D 

£  - 

_£ _ 

n 

O 

-A'S" 

,u?.r 

+  5.7 

+  0* 

_Q  _ 

j2 _ 

.  #3 

i 

q 

i .!  . 

+  OS 

•f  <?.5 

■*  <?,? 

a 

+  0.5" 

. .  a  _ 

h-  i 

■i  1 

rfe  J  - 

^t.2.  _ 

+  2. 

_  #5 

J  j 
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EFFECTS  OF  H<’Lf  QUALITY 


Test  Series  /L 


Qu.il  i  ty  Variable 


;  A'C'/E:  C.iL-L-ilCA  e]- 


Produce  Good  Ho  I  c  Using  Fol  lowing  Coudit  ions : 

Tools:  #2  Ccnterdrill;  19 /ih  in,  pilot  drill;  Group  I,  Om.irk  Drill  Reamer  (TLD20|i0AR1  -r>) 

Spindle,  rpm  3^51 _  F«,J:  jOiJSJLM _ 

Cutting  Fluid:  Sr,,  /i/vitf  a  L>oiL£AJ7  Depth:  (Ind.  Rending)  /.  8*1  7 


Modify  Good  Holes  Using  Following  Conditions : 

Spindle,  rpm  _ ^  2.  <r _ _ 

Procedure:  a>  a  ,ii 


fuut-'UwiA _  _ _ _ _ _ 

Feed:  /yA^  -A.flPAI 

Depth:  (Ind.  Rending)  /  ■  3  \ 

-.Z'^ZLcSAl _ LLi _ _ III 


Results:  Specimen  No.  2 ALL. 

Surface  Finish,  AA  /,c  ■ _ 

Protrusion,  in.  _ ,  “2^7 

Perpendicularity,  .001  in.7gnge  length 
long  I tud inn  I  .oo'Wn,  Trnnsverse 


Hole  iM 


i  1:1  prim  1  v.vj  in  1  1  1  }  |  .  vw  '  1  1 1 

long  I tud inn  I  oq 
Flush  Gnge  Rending,  Tn, 
Capacitance  Gnge  Rending: 


_ QQJO. _ 


Ul ui ng  Pin  Rol lout 


‘fc  '/■ 


Ax  i 
Post 


Air  Gnge  Readings  (.0001  i ) 

. .  .AngulnL.  Pos.lt  ion _ 


0  j  6  s  -f  / 

i  1  1  as .  .1 L 

■#_  1  1  a.-..s-  0 

i_2.il  __t.L 


±jt-SL. 

v  0.5 

*  +  OS 

i  2_  Y  /.l 


„  <2  ✓•. 

•f  4  / 
i  rT.r  ■/  c.S 
i  l  t  AS 


o 

r  tf  S"  _ 

/  /  .... 


Hole  *2 


Surface  Finish,  AA  - 

Protrusion,  in.  ,  2<?  '<1-. _ 

Perpendicularity,  .001  in. /gnge  length 
longitudinal  .00  ^_Jrans verse 
Flush  Gnge  Rending,  in.  ,  Cc'it 

Capacitance  Gnge  Rending:  *2 f ?£>  


Bluing  Pin  Rol lout 


5  *7# 


Axial 
Posl t ion 


A ir  Gnge  Readings  (.0001  in. ) 
Angular  Posit  ion 


omJ.] _t_L_  ..4. 1—  1— /.  ±_i _ 4  J ... 

_ i_2__  0  .  ..-<5,1 _ 0._.  ±J  -f  2, 

_ ill  f<). r  t  .0.1  4  /  .  i  2. 

__ _ ,_±j _ t..i  ■•f.Lr. .  _i_A. 


_ CL _ Q £_ 

f  /  f  J.r  _  t£:51 

4/  ■*  T 

±JbJZ.  JJL  . 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  Z  Quality  Variable  T 7  c: a:  C  <g  C-  c  cco) _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tool's!  #2  Centerdr  1 1 1 ;  1 9/64  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20^0AR 1 - 5 ) 

Spindle,  rpm  32.S _  Feed:  (■  S  1PM _ 

Cutting  Fluid:  .St>.  n  A/i  #  a  SoC  ur/m  Depth:  (Ind.  Reading)  /,  ~7 

Modify  Good  Holes  Using  Following  Conditions: 

Too,:  LLaLQJUL  $/  _ tQjiOAJZX. _ 0/jjL.L.  -  rtf  A  _ 

Spindle,  rpm  3  Z  <r _  Feed:  *j/>  -  tA  S  I PA1 

Cutting  Fluid:  S  -r,^  n  n  ^  s  f>  S*  z  Lc^/r  Depth:  (Ind.  Reading)  /■  9  5 

Procedure:  J&ju# _ _ JzJ/A Uflu/. r_, _ <T«. 

U4JHULSJJ3UL  easier/?.  


Results:  Specimen  No.  3A  /  T*  Hole  ti\ 

Surface  Finish,  AA  t a>  _  Bluing  Pin  Rollout 

Protrusion,  In.  ■  /  _ 

Perpendicularl tyl  Tool  In. /gage  length 

Longitudinal  Transverse  .  <«4  ^ 

Flush  Gage  Reading,  Yn.  ,gg  z  /jVo  j 

Capacitance  Gage  Reading: 

l 


Air  Gage  Readings 
Anaular  PosLt 

(.0001  in.) 
ion 

Axial  j 

Position 

0° 

45° 

90° 

135° 

180“ 

n  5° 

•f  0.r 

+  1 

+•  AT 

0 

O 

+  $.r 

. .  n 

4  os 

t  1 

+ 

t-ts 

o 

_ n  . 

HU 

i  /.5L 

T  4 

fF 

t.  i._ 

t  r 

♦  os 
t  3.5 

A 

tar 
+  3 

- 

PlfH 

99 

cBWmi 

MfiMM 

1  ln./g< 


Hole  §2 


Surface  Finish,  AA 

Protrusion,  In.  _ 

Perpendicularity,  .001  in. /gage  length 

Longl  tudlnal  .tic'l/jAiCH  Transverse  ,co  i^//a>c* 

Flush  Gage  Reading,  In!  ■  Qt  3 _ 

Capacitance  Gage  Reading: 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Angular  Posit  Ion 


Axial 

Position 

s 

0° 

45° 

O 

O 

CT> 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

0 

C 

0 

0 

o 

4“  g.r_ 

.  ..CL.. 

.  .  n 

'OS. 

4  0.5 

t  0.5 

.±_J  .. 

+  / 

t  /... 

t  j?j:_ 

~&iL. 

#3 

.  0 

+  0.5* 

.  .0  . 

t  ./  .. 

t  i. 

0 

A  . 

>/5 

4  7 

4.  1 

4  / 

4  1 

+  I 

+  /.r 

_ 

INSPECTION  SHEETS  FOR  TEST  SERIES  4, 

CRACK  GROWTH  TESTING 


5,  AND  6 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Qua) i ty  Variable 


Test  Series 
Specimen  No. 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid 


Hole  h 


Surface  Finish,  AA  _ a  a,-  >  ✓ _ 

Protrusion,  in.  _ Q _ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,on!  Transverse  ,QOl 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  . LSlI _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Hole  11 

Surface  Finish,  AA  s~e> -  a'Z. _ 

Protrusion,  in.  Q 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  a  03  Transverse  ,  OOpj 

Flush  Gage  Reading,  in.  /  _ 

Capacitance  Gage  Reading  2JS _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Quality  Variable  _ 


Test  Series 
Specimen  No. 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm  _ 
Cutt ing  Fluid: 


Hole  §\ 


Surface  Finish,  AA  _ .1  •/-*& 

Protrusion,  in.  & 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ■ 

Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  2  7  S'*** 
Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Hole 

Surface  Finish,  AA  / tS-  /C _ 

Protrusion,  in.  _ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  O  Transverse  >  0o3 

Flush  Gage  Reading,  in.  ,  QQ  _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ _ 


Bluing  Pin  Rollout 


Axial 

Posit  i 

on 

Bottom 

H\ 

n 

n 

Air  Gage  Readings  (.0001  in.) 
Angular  Position 


4  5°  90°  180°  225°  270°  315° 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Quality  Variable  _ _ 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutt ing  Fluid: 


Feed: 

Depth:  (ind.  Reading] 


Hole  #1 

Surface  Finish,  AA  _ a  x - X  t/ _ 

Protrusion,  in.  _ a _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  /Qp.2  <f 
Flush  Gage  Reading,  in.  - 

Capacitance  Gage  Reading  It? _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 


Bottom  #1 


n 


n 


*»5° 

o 

O 

o 

o 

oo 

225° 

270°  : 

315° 

m\ 


IE 7A 


Hole  #2 

Surface  Finish,  AA  _ //,  ua _ 

Protrusion,  in.  _ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  .  OOQST 

Flush  Gage  Reading,  in.  O  _ 

Capacitance  Gage  Reading  m  — 
Exit  Burr  Height,  in.  _ 


Axial 
Posi t ion 


Bottom  H\ 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rollout 


*»5° 

90° 

180° 

225° 

O 

o 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable 

Specimen  No.  IMS— 

Hole  Manufacturing  Conditions  and  Procedures:  _ 


Spindle,  rpm  _ 

Cutting  Fluid:  _ 


Hole  §\ 

Surface  Finish,  AA  a  |.3j, _ 

Protrusion,  in.  Cj 

Perpendicular i ty,  .001  in. /in. 

Longitudinal  ,QQ  /  Transverse  iQQ  / 
Flush  Gage  Reading,  in.  •  O  O  Z. 

Capacitance  Gage  Reading  3  fj _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


180°  225°  270°  3I5C 


Hole  #2 

Surface  Finish,  AA  _  n.1,1/ _ 

Protrusion,  in.  ^ 

Perpendicularity,  .001  in. /in. 

Longitudinal  'Oil-  Transverse  JL- 

Flush  Gage  Reading,  in.  ■  n QJ _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi t ion 


Bottom  H\ 


n 


*♦5° 

90° 

_ 

CD 

O 

o 

225° 

O 

O 

r-^ 

<N| 

315° 

i  Mem  iwm  fjrm  vj&m  m 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Quality  Variable  _ 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm  _ 

Cutting  Fluid:  _ 


Hole  #1 

Surface  Finish,  AA  _ 3  3-3-s- 

Protrusion,  in.  _ Q  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  ^/^Transverse  ,  0oaS* 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  . . : 

Exit  Burr  Height,  in.  _ _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Ind.  Reading 


Bi uing  Pin  Rol lout 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Qua  I i ty  Var i able 


Test  Series 
Specimen  No. 


Hole  Manufactur ing  Conditions  and  Procedures: 


Spindle,  rpm _ 

Cutting  Fluid:  _ 


Hole  m 

Surface  Finish,  AA  _ / */-  / L _ 

Protrusion,  in.  & _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  qq  /  Transverse  tQ  p. 

Flush  Gage  Reading,  in.  & _ 

Capacitance  Gage  Reading  J&7 _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Anqu 1 ar  Pos i t ion 


Axial 
Pos i t ion 

Bottom  H\ 

_ n 

_ n 

m 

ns 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Quality  Variable  _ 


Test  Series 
Specimen  No. 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Feed:  _ 

Depth:  (Ind.  Reading] 


Hole  »] 

Surface  Finish,  AA  _ L  0  - iT _ 

Protrusion,  in.  _ a _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  {""Transverse  & 

Flush  Gage  Reading,  in.  .  0  O  / _ 

Capacitance  Gage  Reading  IP* 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


45° 

90° 

180° 

225° 

O 

o 

CN| 

315° 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  (0  Quality  Variable  _ 

Specimen  No. 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm  _  Feed:  _ 

Cutting  Fluid:  _  Depth:  (Ind.  Reading) 


Hole  11 

Surface  Finish,  AA  fa  .  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  ^  ' 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,0  0/  Transverse  ,  p  Q  ( 

Flush  Gage  Reading,  in.  /  QOl _ 

Capacitance  Gage  Reading  17  H _ 

Exit  Burr  Height,  in.  _ 


Hole  §2 

Surface  Finish,  AA  i  it  1/ _  Bluing  Pin  Rol  lout 

Protrusion,  in.  Q 

Perpendicularity,  .001  in. /in. 

Longitudinal  fQ  Transverse  ,  00  ( 

Flush  Gage  Reading,  in.  _j2 _ 

Capacitance  Gage  Reading  JMJZ _ 

Exit  Burr  Height,  in.  _ 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Quality  Variable  _ 


Test  Series 
Specimen  No. 


Hole  Manufactur i ng  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Feed: 

Depth:  (ind.  Reading) 


Hole  #1 

Surface  Finish,  AA  _ _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  Q 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  JU.I . - . . 

Exit  Burr  Height,  in.  _ _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 

Bottom  ^1 

_ *2_ 

n 

ji 

ns 


o 

o 

o 

O 

CPv 

180° 

225° 

270° 

315° 

Hole  #2 

Surface  Finish,  AA  *  0 _ 

Protrusion,  in.  Q 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  /^aS^Transverse  ,  0Q  l 

Flush  Gage  Reading,  in.  £) _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  tl  1 


#2 


oo 

o 

o 

225° 

90°  180°  225°  270°  315° 


J.  O 


INSPECTION  SHEETS  FOR  TEST  SERIES  7 


-  PERPENDICULARITY 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  fit  Cu  LA/}  )TV  DcVJAT/aAJ  - 3 ° 

_  .  .  .  ....  ....  M,*J.  jAjrt?4f=e*(FA/c£: 

Produce  Good  Hole  Using  Following  Conditions:  —————— — . 

tools:  HI  Centerdrill;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  _ _  Feed:  /fas,/ A  _ 

Cutting  Fluid:  SCm  ajiaULA  _j2tu  U£U3Z  Oepth:  (Ind.  Reading)  /. 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  -ly/tauS  .  2. _ QaiAjOc _ Da/li  -AzAne/i _ 

Spindle,  rpm  _ 3  2.  _ ; _  Feed:  -  Q.  srr/Hf _ 

Cutting  Fluid:  2j&JlAA£Jl^aut.£JUr  0ePth:  (Ind.  Reading)  . /U.AQ- . . 

Procedure:  /-/Ur As)  A  a/ <As.tr  y/S  a/s.  i.s?fzer  JJ///trc.T?iA/.  SCK/Air 

A//s Iocatsa/J  Pd  <  ; 7->cw  —Art ter  /su-  T/lA*/svesC!>e  Ps/tecr/L'*/ 
USUAL  a Ce/unrA/si/G,  ,  AJ  3P/J VA/.E  -  D  t/LL  $ #Cam  /&cr 

FaA  jj/amssMi,  T/yrt/APeAen/ce . TH£/J  Ataaa  .clc"!) ££/>c/i  u/sr/i Gr. L/tf*u£K 


Results:  Specimen  No.  ££  /  *7~  Hole  #1 

Surface  Finish,  AA  _ _ -j  x. _  Bluing  Pin  Rol  lout  . 

Protrusion,  in.  .UdrB  .  .  ..  .:  i"  * 

Perpendicularity^  . 001  in. /gage  length  I 

Longitudinal  .o  oz/y^Tr  an  s  verse  ,  0  S////JC/'  \  -4 

Flush  Gage  Read i ng ,  in.  _ Qjj _ 

Capacitance  Gage  Reading:  370  4 1ST  7o^  I 


Air  Gage  Readings  (.0001  in.) 


_ AnaulaLPosit 

on  _ 

Axial 

Posi tion 

0° 

45° 

90° 

135° 

00 

o 

o 

225° 

270° 

0 

.  _.o ... 

_j2  ... 

_£ 

o 

0 

mm 

o 

.....  n 

0 

....  o 

-Q  _ 

n 

o 

£ 

mnm 

o 

n 

.  _Q 

...  O.  . 

O 

Q  .... 

_o_ 

mrm 

o 

_ iL4_ 

..  O 

B 

Q. _ 

.  0 

d 

CL 

Q 

- 25— 

_ 0 — 

mm 

_ 0  . 

. _ O - J 

_  _jP  .  .. 

_ O _ 

Hole  n 

Surface  Finish,  AA  _ ‘i  ff _ Bluing  Pin  Rol lout 

Protrusion,  in.  _ ,/t?7 _  \ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  ,*.'>•’/'//»  Transverse  ,  C  5  o fa/ s/C/C 
F)ush  Gage  Reading,,  in.  _ 03  O _ 

Capacitance  Gage  Reading:  _ 3,eT7 _ 3-7%  720  $0fo 


Air  Gage  Readings  (.0001  in.) 
Ang u I ar  Pos i t ion 


Axial 

Pos i t ion 

0° 

— 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

A 

o 

a 

o 

0 

0 

o 

o 

n 

0  . 

P_ 

C 

o 

.  0... 

.Cl _ 

n 

_ MC 

n 

_  c 

.  o 

Q 

o 

Q  . 

o 

Hb  . 

-.a 

.. .  3 

0 

1 

0 

0 

_ 2i__ 

■3P 

_ a_ 

Mam 

_ a _ 

_ C2 _ 

<2> 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  PFA'AiCu  LA/ll  TV  Pc?\//A  F/o/J  -3° 

„  ,  _  .  _  ..  .  ....  Al,*/.  jrtrtr*Fe*<r*/c£ 

Produce  Good  Hole  Using  Following  Conditions:  — -  - - 

Tools:  #2  Centerdrill;  1 9/6^*  inT  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

sPindle*  rPm _ _  Feed:  tfAA/n  ,‘S  i/>M _ 

Cutting  Fluid:  SzHAAAA a  iSa t  U£jtOL  Depth:  (Ind.  Reading)  /,  T  77  7 

Modify  Good  Holes  Using  Following  Conditions: 

Tool :  p  2. _ Qa  AAjc _ l  fC  --a  . 


3  2.S~ 


Feed 

Depth 


*ui  -  cl.  a 


Ind.  Reading 


LB  Cl 


Spindle,  rpm 

Cutting  Fluid:  ftflAAD 

Procedure:  $/rr  Aa/<Z±£  A  £,  s/S  /  Aaa/±  l £-fS.tr  /}j£FC.T7An/ }.  S  C/P //{S' 

UULC .  <£> UK TiCd-....£(L<)ur/CAi-.  ?:A/1<>E  //U.  r/\Aa/5  ttfiOf  Jb££U2jl*S 

USialLt _ ar/oTt'/i/^/G  sf/A/^n  •  D£/ll. _JJZ£fa±  /amf 

Fa  A  a/omjaJAl  T/vnr/lee/ZtrA/ce  ner/J  A.pa*a  .  cco 11  b  cesc/t  unr/i  Ga.  i  /V/Wta’ 


Results:  Specimen  No.  5D&Z& 

Surface  Finish,  AA  j  X 

Protrusion,  in.  j>j_  nr 


Hole  H\ 


Perpendicularity,  .001  in. /gage  length ~ 

Longitudinal  ,qq z//ii  ^Transverse  .oS^F/aIC// 
Flush  Gage  Reading  ,7 n.  — ~ 

Capacitance  Gage  Reading: 


iP??. 


SZQ: 


Bluing  Pin  Rol lout 


*84 


7&: 


Air  Gage  Readings  (.0001  in.) 


|  Axial 

1  Position 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

o 

.  .. 

-Jl 

-A 

1 

CD 

_ f  2_ 

o 

C 

n 

.  V? 

a 

n 

0 

O 

...  J.  . 

J.. 

__  ..vi.  .. 

c- 

HU 

C 

Wm+A 1 

.a _ 

....  C? 

,? 

O 

a 

o 

- _ 

_ 

mm 

_ a 

_ 

- k _ 

Surface  Finish,  AA 
Protrusion , 


in. 


Hole  H2 


AIL 


_ i j3l* _ 

001  in. /gage  length 


Perpendicularity,  — . 

Longitudinal  .to *f/iNLH Transverse  oFlf/rtCF 
F)ush  Gage  Read i ng ,  in. 


Bluing  Pin  Rol lout 


4  I 


Capacitance  Gage  Reading: 


3  71 
3  7  i 


40  I 


7c% 


I 

! 

I 

| 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Pos i t ion 

.  -  — * 

45° 

vo  1 
o 

o 

135° 

180° 

225° 

270° 

315° 

Boftom  H) 

0 

rt 

. 

- 

w 

n 

<2 

a 

• 

j 

HRHM 

-  0 

0  . 

n 

y 

....CP. 

ZJ 

vT..  J 

#4  _ 

70 

c 

6 

b 

C  . 

■ng 

_ £i_ 

_£ _ 

_ £ 

_£ _ 

Z 

0 

_ 

-Mi 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qua  I i ty  Variable 


lvDca 


'£AJ2l  c  U  lari  rv  JJjL  vm  r/c/J 


- 3 ' 


Produce  Cood  Hole  Using  Following  Condition s : 
Tools:  / 2  Centerdrill;  19/61*  In.  pi  lot  drill ; 

Spindle,  rpm  _ ?  2.  _ 

Cutting  Fluid:  SrnAXlArtA _ ^a±U£/Yr 


A1,  /J  ,  Jj\/_  r£*  h-t?£  (-‘  VC  £ 

Group  1,  Omark  Drill  Reamer  ( TLD2040AR 1 -5) 

Fecd:  ,  ii.  1£&L _ 

Depth:  (Ind.  Reading)  J,  ?£ 


Hodify  Good  Holes  Using  Following  Conditions : 

Tool:  cCjJZojJJL-  2, _ OsiAAjC _ Dfhc.L  -  A'z^A>fA! _ _ _ 

Spindle,  rpm _ JL2LH _ Fecd  :  //Aa.  »  -  ChJsLL/XL _ 

Cutting  Fluid:  £  ttxA&Ai CJL-  SaUl'&(Ur  DePlh:  (>"d-  fading)  _/,j£  J _ 

Procedure:  .  5  c  r. .  //f/lj  ,  Aa/CiCC.  3S.UA'. _ /  A’Aa/S  t.££S.  £  ^££cJ'Ua/(  S  la'/ rtf' 

MUUL AC UKhcrt  j2CLS.i.lMUU _ 7  AsU/r  T Xh/vO  k£^iC 

LSJ/K.&...C &u1&lAl£L.  ftULAQS.Uif'£  3P/AVIC  LjRCAM.  J£A£ 

FaA  JV(lAU{&lL.  ,lAfl/<f£A,£rtCe  TH£A> _ AZAM.  ..,£&£>  "JLC£j'UL.mlAL^. L 


Results:  Specimen  No .  S' A  4  T  Hole  H\ 

Surface  Finish,  AA  _ *2,  % _ 

Protrusion,  in.  _ U±1 _ 

Pe rpend i cu 1  a r i t y,  .001  in. /gage  length 

Longitudinal  .ec^/'A’CH  Transverse  .oSS/ssJ C/i 
Flush  Gage  Reading,  in.  .  O  "i.  Cm 
Capacitance  Gage  Reading:  _ 4m _ 


Blui n g 


Pin  Rol lout 

- ^ 


a  rr 


49e> 


7o% 


Air  Gage  Readings  (.0001  in.) 


on  _ 

Axial 

Posl tion 

mm 

45° 

135° 

225° 

315° 

Bottom  1 

o 

.  ...O 

■ 

..  -.0- 

/O 

Q 

Q 

■  .y;. 

o 

o 

BkB 

o 

Q 

n 

o 

o 

'  mcm 

Q 

0.. 

Q 

O 

Cl 

0 

mm- 

.  c 

.Cl. 

C 

n 

■Mini 

mm 

_ c _ 

_ Q 

0  . 

. ~a— 

-  _  _ 

Hole  H2 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ 04 

Perpendicularity,  .001  in 

Longitudinal  ,bctX//ncu  Transverse  ,oS 

Flush  Gage  Read i ng, In.  .  c j?0 _ 

Capacitance  Gage  Reading:  YOO  £  1  * 


2 


-u: 


qaqc  length 


Blui nq  Pin  Rol  lout  , 


Air  Gage  Readings  (.0001  in.) 
_ Angular  Posit  ion _ _ _ 


Axial 

Posi tion 

4  >  — 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315" 

Bottom  #1 

_0 

c 

_ a. 

Q 

n 

0 

0 

i ' 

t  1 

% 

o 

9  - 

n 

0 

.  0 

■  "0  ' 

O  . 

c 

0 

o  _ 

O 

Ik  . 

0 

o 

o 

0 

J 

0 

_  ns. 

_ 

a 

_J2_. 

o._.. 

twmm 

12-1 

o 

t 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  r PAPPAS  6  !Cu LA/UTV  U£1/JAT/oa)  ~  J 

_  .  _  . . .  M//J.  J/vrt?*f=e/terASC£ 

Produce  Good  Hole  Using  Following  Conditions:  -  - i,a - 

Tools:  12  Centerdr  i  1 1 ;  19/6*4  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2O**0AR1  -5) 


Fol low  in 


Ind.  Reading 


e  Readings  ( .0001  in. ) 


9 


— Cl_ 

_ 0.  . 

a.. 

_ Q— 

o 


Hole  §2 


Surface  Finish,  AA  _ X  1. _ 

Protrusion,  in.  ,  /«?  S' _ 

Perpendicular!  ty,  .001  in./gage  length 
Longitudinal  ransverse 

Flush  Gage  Reading,  In.  ,  c  X  ~7 
Capacitance  Gage  Reading:  _ 9. 


Bluing  Pin  Rol lout 


1  Axial 
Posit! 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


225°  270°  315° 


..J... 

J 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  / d! Cu LAR /TV  Vt?i//Ar/OA)  ~  O 
„  „  „  ...  M  >  .  j  a/  rtf  a.  p tr aSc.G’ 

Produce  Good  Hole  Using  Following  Conditions:  - — — — - - 

Tools:  HI  Centerdr Ml;  1 9/6^  I n 7  pi  lot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 
S 
C 


Fol low  in 


Ind.  Reading 


rmm aowawE 


wmrnmmm 


Hole  H\ 


Bluinq  Pin  Rol lout 


e  Readings  (.0001  in.) 


..J...... 

_ Q. _ 


.—..a _ 

_ a _ 


Hole  HI 

Surface  Finish,  AA  _ 2.  f _ 

Protrusion,  in.  _  ,/3ft  - 

Perpendicularity,  .001  inT/gage  length " 
Long i  tudinal  ,cc2//dcM  Transverse  ,ot 

Flush  Gage  Read  1  :ig ,  Tn.  ■  3  ZLS _ 

Capacitance  Gage  Reading:  3  7W _ 


Bluing  Pin  Rol lout 


nz  «• 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  fieA/Ai  C  u  LA#/  TV  Dt?  1//A  T/oa)  ~  3  P 

_  .  .  . .  ....  T a;  rt?K  (=*=*•?  Asce: 

Produce  Good  Hole  Using  Following  Conditions:  - - - - - 

Tools:  82  Centerdrill;  1 9/6^*  In?  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20^0AR1 ~5) 

Spindle,  rpm _ J ZS~. _  Feed:  ^A/n 

;h:  (Ind. 


Cutting  Fluid:  _ S&u i/£MT 


Depth: 


Read i ngf*  /.  7S5~ 


Modify  Good  Holes  Using  Following  Conditions: 

Tool:  fi/tnuP  2.  O/HA/Cte  Dfi/U.  -  {CkArtcM. _ 

Spindle,  rpm  _ _  Feed:  tyuLU  -  ^  k'fSHf _ 

Cutting  Fluid:  Depth:  (Ind.  Reading)  /J&Q 

Procedure:  $tTr  .  3JL  /A> _ t  /?A /V*  k'ejrs G  Gj#£CJ7u/.r-s OlV  - 

JJtiLG  AeQATscd  .  J?<LS.j-ZZo}a/ _ TA/S.IG.  ~/*U.  T  /bln/S  V£K±€ 

L-SjAJ  C,  C-iSAjTtrAi/n/C.  *1,r*nS<lAS£r  y  AS  3PSA/42.G  -  D C/lL  JfiGAM  Afitr 

£jpjL  rtoKualAk.  Jo'S*/? f£fi£g/c e  .TrtGtJ  teAfift  ,ec<?  " htt'crt  wirhGfiARewt 


Results:  Specimen  No.  2  £t&  T  Hole  H\ 

Surface  Finish,  AA  _ y  q _  Bluing  Pin  Rol lou 

Protrusion,  in.  ,  /  ^  7 _  ' 

Perpendicular! ty~  .001  in. /gage  length 

Longitudinal  .o  6t//»cn  Transverse  .  a5'l//f'ie.*4 
Flush  Gage  Reading,  in.  ,c;7 _ 

Capacitance  Gage  Reading:  _ _  £74  7^7.- 


Air  Gage  Readings  (.0001  in.) 


_Anaular  PosJt 

0J1..._ 

Axial 

Position 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  H\ 

0 

... 

_ O  ... 

o 

io 

Q 

O 

n 

0 

O 

_c._ 

0 

£ 

O 

0 

n 

0 

„  o 

a..  . 

.0.  ... 

..Q  .. 

-a.£ 

ro 

_ 8k— 

4  C.S- 

-LQjlSI- 

.  o  . 

..  Cx.  . 

.  Q 

.a 

_c 

- 

— Q- — 

_ Q _ 

_ 0 

...  0.  ... 

_ Q. _ 

.a  . 

—G _ 

_ o 

Hole  H2 

Surface  Finish,  AA  _ / tyg _  Bluing  Pin  Rol  lout 

Protrusion,  in.  «/4  y  V 

Perpendicular! ty,  .001  in. /gage  length  ” 

Longitudinal  >/:.»  Transverse  ,05  l/M'C.y 

Flush  Gage  Reading,  in.  ,Q2fl _  .  ^ 

Capaci  tance  Gage  Reading:  _ A-  !j _ J 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

m 

45° 

90° 

135° 

03 

O 

o 

225° 

270° 

315° 

Bottom  #1 

pa 

Q 

a 

L) 

A\ 

_  _ 

o 

n 

n 

mm 

0 

>•» 

O 

C 

o 

,  j2_  - 

_ <2 _ 

n 

mm 

~3 

a 

.  0 .. 

d> 

....a... 

^  .. 

o 

H  . 

3 wm 

<r 

c 

o 

0 

0  _ 

1 7 

#5 

_ <2.  . 

o 

,  1 

c 

EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qual  ity  Variable 


M,  aJ  .  Ja/  rer'4 


Produce  Good  Hole  Using  Following  Conditions: - -  — — - 

Tools:  §2  Centerdrill;  19/64  in.  pilot  dril’;  Croup  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3  2*T _  Feed:  ^A/n  -fi.lii/’Al _ 

Cutting  Fluid:  S?ts>  aj)a/?a  Depth:  (Ind.  Reading)  A  Z2JL 

Modify  Good  Holes  Using  Following  Conditions: 


Ind.  Reading 


Hole  #1 


Bluing  Pin  Rol lout 


e  Readings  (.0001  in.) 


■  Mil 


Hole  H 2 


Surface  Finish,  AA  _ /  p 

Protrusion,  in.  _ .  2  'T  1. _ 

Perpendicularity,  .001  in. /gage  length 
Longitudinal  .•>'!-  Transverse  ^ 

Flush  Gage  Reading,  in.  ,  O  3  ! 
Capacitance  Gage  Reading:  4^7,.  , 


:  /  vc 


Bluing  Pin  Rol lou 


Post  t ion 


Air  Gage  Readings  (.0001  in.) 


45° 

90° 

135° 

180° 

225° 

- — 

270° 

crrccTs  or  hole  quality 


Test  Series  _ J_ _  Quality  Variable  /  r*£ADl  Cu  LA  ft)  J  V  MC- 1///\  T/caJ  ~  ' 

r.  .......  ...  .  .  ....  M//J.  J  a/  t~e~K  trA'  tr  aSC£ 

Produce  (iPod  Hi )  1  c  jg F  oil  owing  Corn!  1 1  i  01  >  s  - — - 

Tools:  #2  Centerdrill;  1 3/6%  in.  pilot  drill;  Croup  1,  Omark  Drill  Reamer  (TLD20it0ARl-S) 

Spindle,  rpm  _ JJL£_ _  Feed:  /-/am a  ,i>  S/'Al _ 

Cutting  Fluid:  ^  i  r  f\  ,  u/-~*/r  Depth:  (Ind.  Reading)  / 


Modify  Good  Holes  Using  lot  lowing  Conditions: 


T 

S 

C 

P 


I  nd .  Read i ng 


Hole  m 


Bluing  Pin  Rol lout 


Readings  (.0001  in.) 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  r^P^Aj/uCuLA/DTV  Vew/AT/OA 

_  .  _  .  ....  ....  Jrtr*Af=e*tr*>C£. 

Produce  Good  Hole  Using  Following  Conditions:  - - — ■ — — - . 


Tools:  #2  Centerdrill;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ X&SI _  Feed:  ^AA/D  -A.'S.ifM _ 

Cutting  Fluid:  S? -rs,  .To,  ./>-->✓/-  Depth:  (Ind.  Reading)  > ,  7£  5~ 

Modify  Good  Holes  Using  Following  Conditions: 


Ind.  Reading 


Hole  H\ 


e  Readings  (.0001  in.) 


9 


Bluing  Pin  Rol lout 


Hole  H2 

Surface  Finish,  AA  _  _ SJL _ 

Protrusion,  in.  _ ,  / 4  *2^ _ 

Pe rpend i cu 1  a r i  ty,  .001  in. /gage  length 

Longitudinal  ,do///a)c.>-  Transverse  -cri/ //Jc 

F)ush  Gage  Reading,Vin.  _ 

Capacitance  Gage  Reading: 


Bluing  Pin  Rol lout 

* 


,r*  i°y0 


Air  Gage  Readings  (.0001  in.) 


Pos i t ion 


45°  90°  135°  180°  225°  270°  315° 


•  S 


.S' 

-  0 

.5- 

-0.5 

-o 

O 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  1 9/64  in.  pilot  drill;  Group 

Spindle,  rpm  _ ?  2.  S~ _  Feed: 

Cutting  Fluid:  _ 3ql i JC'tfr  DePth 


L jHA&l  TV  Dm.  PcfiJ 

M*  fJ  Ja>  rtr*  Ftr/e^A/ce 


-3{ 


I ,  Omark  Drill 


:  tfA/UQ  rfr 
h:  (Ind.  Reading) 


Reamer  (TLD2040AR 1 -5) 

(~££&L. 


Reading)  /.  7£S 


Modify  Good  Holes  Using  Following  Conditions: 

Tool:  2. QmA<jc  ti  _ 

Spindle,  rpm  _ 3  Z  £~ _ 1 _  Feed:  S/Aa/D  -  (?■  X Z/Xt _ 

Cutting  Fluid:  Depth:  (Ind.  Reading)  /./AO 

Procedure:  $trr.  ,  rt£Ad  l r/^r  £U£ELZ2*a/L ■  ±£UUjS£- 

Mulg,  tetArurt  fe&irsiw _ ta/u £- ^uu.  uSoMi. p^tin^ 

L’K i aJ  Ct  CtfAJTh-A/n/d  *.r*S£T  SBUHJldM.  -  DA/lL  4 &E&AL  At2Af 

faA  jBUUtudAL. J&QtfJEE&LatCJL  ~TH£jJ  *£AaA  .  cc£>  "  h  C£AcA  w/f/i  G#.  I  RfA»eK 


Results:  Specimen  No.  &/•  / £  Hole  H\ 

Surface  Finish,  AA  _ 3  / _  Bluing  Pin  Rol lout 

Protrusion,  in.  _ .  /  ro _  f 

Perpendiculari ty,  .001  in.yijage  length 

Longitudinal  Q  Transverse  ,p  •r'r/sjc  y 

Flush  Gage  Reading,  in.  .  ~2~  ~7 _  .  ,  ^  7C/'/j 

Capacitance  Gage  Reading:  4^ D  *f1‘/ 


4- 


Air  Gage  Readings  (.0001  in.) 


_Anaular_PosJ  t 

on _ 

|  Axial 
|  Position 

0° 

45° 

90° 

135° 

180° 

225" 

270° 

Bottom  H\ 

0 

.—fl  - 

_ i2  ... 

_.  J? 

SHH 

■ 

mm 

_ 

0 

...  jO... 

jZ> 

o 

Q 

r WSSm 

.  .  #3 

Q 

warm 

„  Q.  . 

.  <?_ 

■  O- 

Bft* 

4*3 

HU 

O 

m 

O 

..a 

o 

o 

tTl 

- 

o 

mm 

_ o _ 

<3-  . 

_ i2._. 

_ S .  . 

_ j..  .. 

Hole  H2 

Surface  Finish,  AA  _ 1  p _ 

Protrusion,  in.  .  /  5Q _ 

Perpendiculari ty,  .001  in. /gage  length 
Longitudinal  ,cs  Transverse 
Flush  Gage  Read i ng /  in.  .  O  3  0 

Capacitance  Gage  Reading:  _ —  <=T 


B I ui ng  Pin  Rol lout 

y 


4'0 

3 -u  5-2 


~7c*; 


\ 


Air  Gage  Readings  (.0001  in.) 


Angular  Posit i on 


Axial 

Posi tion 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Poston  ^i 

mm 

a 

#2 

mam 

w,f5?' s  H 

j 

mm 

1  1 

#3 

mm 

.O  . 

SB 

j 

mm 

\ 

mm 

HU 

mm 

O 

Bg 

.  • 

LS  . 

j 

**r- 

#5 

_ P 

■Mi 

mmm 

Bhh5 

hr 

3MU 

■  it  ■  — 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  _Z _  Quality  Variable  P£  ul*Ri7  Y  UtWArjcAS  I  3 

A1ak~  7/r  rc* AS C£T 

Produce  Good  Hole  Using  Following  Conditions:  - -  -  - 

Tools:  ill  Centerdrill;  19/6^  in"  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040ARI -5) 

Spindle,  rpm  _ 3  25 _  Feed:  /-/a^A  -  O,  5 1 S/W _ 

Cutting  Fluid:  St*  on  a  no  ■SotrrVr  Depth:  (ind.  Reading)  /.  7  /  5" 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  S.  -Ztir  /TIaaaxA'  D£ 


Ind.  Reading 


Hole  #1 


B I uinu  Pin  Rollout 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Qual  i  ty  Variable  Az-/C  /)/ c.  lU.AA/7  Y  Ut^/A  T/oaS  ~  3 

AIa  x .  //  y  rcA  c  c 

Produce  Good  Hole  Using  Following  Conditions:  - L - 


Tools:  #2  Centerdrill;  19/6*)  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TL020*)0AR1  -5) 

Spindle,  rpm  _ 3  ZS _  Feed:  /-/a~A  -  C,  5~ J /W _ 

Cutting  Fluid:  Sr^nnAKD  Soi.^e'^r  Depth:  ( IndT  Reading)  /.  *7/ 


Modify  Good  Holes  Using  Following  Conditions 
Tool:  L'ajAFAS,  M 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Qua!  i ty  Variable  Ak/y/>f/v//ct/4AXi/;y  UMAr*o*/  ~  3 

Max-  l,yr£* ce 

Produce  Good  Hole  Using  Following  Conditions:  - - - 


Tools:  #2  Centerdrill;  1 9/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  _ 3  ZS _  Feed:  -  C.  S' 2 />/* _ 

Cutting  Fluid:  St  a  a  aa  kb  Depth:  (Ind.  Reading)  _T  jTc? 


I 


tFFLCTS  OF  HOLE  QUALITY 


Test  Series 


Quel  i ty  Variable 


Pi oducc  Good  Hole  Using  Following  Conditions: 
Tools:  HI  Ccnterdr  1 1 1 ;  19/6^1  I  r»7  pilot  drill; 

Spindle,  rpm  _ 3  Z  S' _ 

Cutting  Fluid:  .SiaAMAA _ iotrf/Vr 


'4UL££AJUS-u '/AXtTY  DtMAr/oA/  ‘  3' 

A/Ia^K .  Ir,  re  a.  re  *’e  /vcf 


Group 

Feed: 


I,  Omark  Drill  Reamer  (TLD20l)0ARl -5) 

A  5  If r*1 


Depth:  ( I n dT  Reading)  /,  J / 


Mod  I fy  Good  Moles  Using  Following  Conditions: 

~T™I:  L!aZaZ£AJU  Zl  .QjyrUUL _ &£j.LL  _  _ 

si,indlc«  _ .?  _ Frcd:  jJaaui  _ 

Cutting  Fluid:  aMAalL  5*i..Y€ML  DcPth:  (Ind.  Reading)  A  S/Z' 

Procedure:  £./ _ A/vU  Lt  3'  t/HriSC  A jAGSLZU&sC*.  S^X/xIC 

/.'ilu.Ua//  JAJSiJZ  ret/  Zj£dA£Z±&£AE  £uteXZ3A//...L>^.<* 

C£NTZfLi/J£  A±j.Le^S.c^.t'£ynJ  —  L)A'/lC  Z&tfL 

tS/jALL&iaL-J&ZL _ -QC  C.  ,L-JJt&L£^SUA*-iiUlJL .  AALACjM/ZL  ..Jti/LL  -rtLArttM 


Results:  Specimen  No.^/j &CJT  Hole  H\ 

Surface  Finish,  AA  _ 2  i>~ _ 

Protrusion,  In.  _ _ ,  1 J  3 _ 

Perpend  leu  lari ty,  .001  in. /gage  length 

Longitudinal  .g^a/ntl^Transvcrse  ,  ox^.  L,.icri 
Flush  Gage  Reading,  In.  .C2.fo 

Capacitance  Gage  Reading: 


Bluing  Pin  Rollout. 


* 


1 

1 

1 

I 


I  A 


Air  Gage  Readings  (.00^1  In.) 


AnuulaLPosI  t 

on 

Axial 

Pos 1 t ion 

0" 

45° 

90° 

135° 

180° 

1  '* 
But  tom  1 1  . 

O 

O 

e 

fi> 

0 

n 

c 

•1  C,  i. 

Lc  i_ 

i-  ta. 

r*:£4i._ 

Uli, 

0 

c 

O 

..Cl _ 

..  .  ik 

Q 

£2 

0 

- £L_ 

c 

0 

rg 

315° 

..  .c  .. 

J 

/-  L-S.. 

4  C  .5“ 

a  ... 

.  O 

a 

L  a .... 

Hole  n 


Surface  Finish,  AA  _  _ _ 2jQ _ ! 

Protrusion,  In.  _ ,  2.  2  £ _ 

Perpendicularity,  .001  InT/gage  length 
Long!  tudlnal  ,{f  Transverse 

Flush  Gage  Reading,  In.  £  '2  » 

Capacitance  Gage  Reading:  _ r<?A— 


-Acs 


Bluing  Pin  Rol  lmn 


-7/  •'/ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Pos 1 t Ion 

a  *.  — . 

0” 

45° 

90° 

13b° 

180° 

225° 

270" 

315° 

Bottom  #1 

O 

c~ 

r 

0 

cs 

O 

0 

O 

n 

a 

Cs 

Q _ 

O  . 

...  O  . 

...C  . 

£L  _ 

C  _ 

n 

-  c 

0  . 

..  .  .£  . 

$  . 

O  .. 

.  a 

_ Cl  . 

c 

ah  . 

,,  a 

_ £. _ 

.  u. . 

<3 

c  T 

c 

_ I5__ 

?/'  ■'  /  s 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  __Z _  Quality  Variable  UaAA/7  Y  ViMAr/o*/  2  3 

Mak-  //r r6p reAeAt c e 

Produce  Good  Hole  Using  Following  Conditions:  - - - — - 

Tools:  HI  Centerdr  1 1 1 ;  1 9/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20^0AR1 *5) 

Spindle,  rpm  _ 3  ZS _ Feed:  -  6,5 lfsil _ 

Cutting  Fluid:  St^paa  a>/>  Depth:  (Ind.  Reading)  /.  7/ C _ 


Modify  Good  Holes  Using  Following  Conditions: 
Tool:  L/ajA&k  Sj  -ze  OaaaaP  M 


Ind.  Reading 


Hole  #1 


e  Readinas  (.0001  in.) 


Bluinu  Pin  Rollout 


HI 

45° 

135° 

225‘ 

£> 

.Q.  _ 

o 

o 

_ ©  __ 

jO. 

-f  0.  ~ 

_ . 

_ J> 

.. .  .0. 

+  i  ' 

\-~CL.~\ 

■...'.23.  T. 

...  o 

i3.. 

0 

_ £?_ 

£> 

_ /p 

a 

a 

WBfSBBi 

..  _ 

Hole  HI 

Surface  Finish,  AA _ /  _ 

Protrusion,  in.  ,  _ '1  j _ 

Perpendicular! ty^  . 001  in./gage  length 

Longitudinal  Q_  Transverse  .  CSl  '  -  ' 

Flush  Gage  Reading,  in.  ,  O  2  g? _ 

Capacitance  Gage  Reading:  3  70 _ 


Bluing  Pin  Rol lout 

\ 

I**,' 


Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t i on 


Angular  Posit 

ion 

t 

1 

45° 

O 

O 

cn 

135° 

O 

O 

CO 

225° 

270° 

315° 

n 

n 

,.<S>  ._ 

.— Q  ... 

EFFECTS  OF  HOLE  QUAL I TY 


Test  Series  —L _  Quality  Variable  Oi^Arro^  -  3 

Mak.  //y  re  a  recess  c  <r 

Produce  Good  Hole  Using  Following  Conditions:  - — - 

Tools:  #2  Centerdrill;  19/64  in.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm _ 3  ZS _  Feed:  -  a,  r  1 0/*! _ 

Cutting  Fluid:  St  a  art  ahu  Depth:  (ind.  Reading)  /■  7/S~ 

Modify  Good  Holes  Using  Following  Conditions: 


_ 

Feed : 

WJ/2WV. 

')  -0.  S’ 

Depth: 

(Ind. 

Reading 

Hole  #1 


Bluing  Pin  Rol lout 


e  Readings  (.0001  in.) 


Hole  HI 

Surface  Finish,  AA  _ 3  J? _ 

Protrusion,  in.  _ ,  '2.79 _ 

Perpendiculari ty^  .001  in. /gage  length 

Longitudinal  ,*j  Transverse  ,  c  ■  c 

Flush  Gage  Reading,  in.  J  ?  3 _ 

Capacitance  Gage  Reading:  .7  72.  37«? 


Bluing  Pin  Rollout 

i 

~7o‘" . 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi t ion 


45° 

\o 

o 

o 

135° 

O 

O  ' 
CO 

225° 

ro 

o 

o 

315° 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  Pe  A  P£A/  A  ic.  UlaA/7  Y  De\//aT/o/J  ~  3° 

Max-  I/yr6/tp^^A/ce 

Produce  Good  Hole  Using  Following  Conditions:  - - - 

Tools:  #2  Centerdrill;  1 9/6A  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ 3  ZS _  Feed:  -  Q,  r 7/W _ 

Cutting  Fluid:  Staaaaxa  Depth:  (ind.  Reading)  I.  ~7/7<T 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  Z££ _ OjwAAk.. _ DRjll  Xe-AMfr/Z _ 

Spindle,  rpm  _ _  Feed  :  J.M _ 

Cutting  Fluid:  A  Sn/  u^A/r  Depth:  (Ind.  Reading)  /,  &  /Q _ 

Procedure:  AtfQLf  3. TXfW&KZ/iie.  JUSELZia^.  JlSjZUICL _ 

MQL£  toe AT/  0^  t  fckiTse  V  TA/iLe  y/i/  T^Aji/5Yp-/llir  Dj*ercr/tt/Ui<Ai-<* 

C£NTCfiJUC  Ai/CA'prr^-f  //J  XP'/*/I>L£' —  n#lLL  /Sd/r _ 

> 5 £AU&}j£-  .£Y.  ,  -.Q C Cl'.. . IM£tL£c-'JL±ix/C-W.iLCt  L/U>€ASlZ£-J>jilLL 


Results:  Specimen  No.  SCG>C  T  Hole  #1 

Surface  Finish,  AA  _ 2  2. _ 

Protrusion,  in.  _ .  2L4  s _ 

Perpend icu lari ty^  1 00 1  in. /gage  length 

Longitudinal  .to^//iCA-  Transverse  ,  g  '  //*Jt  ■- 

Flush  '.age  Reading,  in.  ,C7-S _ 

Capacitance  Gage  Reading:  ,?fl/ _ 


*2.4- 
■4  20 


Bluing  Pin 


Rollout 

— r 


7o% 


Air  Gage  Readings  (.0001  in.) 


[  Ax i a ‘ 

|  Position 

0° 

- nuyiu 

45° 

at—  t.vAU. 

90° 

1  — — - 

135° 

180° 

225° 

ro 

O 

o 

O 

* _ Cl _ 

O 

M 

c 

c 

n 

D 

0 . 

& 

'fWPWm 

£ 

£ 

G 

.  .  n 

O 

mpm 

& 

..  C2.  _ 

o 

0 

G 

_ ik  ... 

_ 

o 

mm? 

......CP . 

CP 

o 

o 

O 

- IS-r 

H 

Hole  n 

Surface  Finish,  AA  _ 3  _ 

Protrusion,  in.  _ « ISC _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  Transverse  Z/S‘-'.'- 

Flush  Gage  Reading,  in.  Q  Ztf 

Capacitance  Gage  Rearding:  JffC 


3*4- 
38  B 


Bluing  Pin  Rol lout 

— I  4, 


So  %  i 

i 


Air  Gage  Readings  (.0001  in.) 
Angular  Position _ 


Axial 

Position 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

mm 

mm 

0 

0 

c 

C 

0  - 

C 

#2 

■S3 

0 

.  J3. 

a 

o 

_ 0. _ 

n 

.  a.  . 

d 

1 

mm | 

_ 0 — 

d 

n 

0  _ 

§b 

mm 

0 

O  _ 

0 

_ 

mm 

— 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  _ Z _  Quality  Variable  Y  OtMATJo^  '  3° 

Max  .  I/yrc A'^a'tA'Cf 

Pr  oJuce  Good  Hole  Using  Following  Conditions  :  - - 

Tools:  02  Cenlerdrl  I  I  ;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  _ 3  ZS _  Feed:  a/a*,!  -  C\ S-L&H. _ 

Cutting  Fluid:  SmunAKD  .^trrvr  Depth:  (Ind.  Reading)  1,7.  £ 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  JJaZl2£ZLZu  Zt£. _ (2S4AA* _ _ 

Silindle«  rP"’  _ 1  Z.  <T.  _ _  Feed:  _ 

Cutting  Fluid:  5>  7  ■/>/>/)»  At  O  .So/  l-ta/T  Depth:  (Ind.  Reading)  / ,  -  /  o _ 

Procedure:  .  £  j  , /-/&uQ  37 '_uAC -TA'aA/\K£A5>C  jl SA’erc rvcsS <  _ 

IctATsCsJ;  JAAlg  j aJ  T/tAA'SV*/li£  Hi/jeCr/iS 

JL£ML IS’AjaJ Ci  AU  y/V  —  DA'JuL  #Kt£A/r}  //a AC _ 

^ZtALLQW  JiY. _  OCC"  r/stft  Co-S,A,-x  U J/TA  LA'MMSiZL  ZW/ 


Bluing  Pin  Rollout 


e^/L 


Results:  Specimen  No.^£, 

Surface  Finish,  AA  _ 

Prot  rus ion , 


V  i  -  7 


Hole  01 


in. 


n./ga 


Perpendicularity,  .001  in. /gage  length 

Longitudinal  .  Qg  ^//<  ^Transverse  ■  'I  /■ 

Flush  Gage  Reading^ in* 

Capacitance  Gage  Reading: 


*/c_ . 


,£l2£L 


iM 


-3  7Z. 
-?/* 


Air  Gage  Readings 


. . Angulac_E05.it 


1  Axial 

t 

I  Position 

0° 

45° 

1 

Rot  tom  01 

0 

0 

fj 

02 

o 

& 

.  .  03 

...0  . 

Hk 

Q 

Q 

o 

- IS— 

(.0001  in.) 


on 


135° 

180° 

325° 

B 

315° 

O 

<2, 

- 

- 

n 

.. 

z"' 

.  -CL 

a 

.  a>. 

_ e.  . 

o 

-■  0 

.. 

_ 

. .  ... . 

_ 

Hole  02 


Surface  Finish,  AA 

Protrusion,  in.  _ 

Perpendicular 


JcL 


ty,  .001 
Long  i  t  ud  i  na  I  m 


id* _ 

in. /gage  length 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading: 


Transverse 

CJJL 


■-%Tu,V  j£L£t 


4f£- 


-3  90 
-*i7 


B luing  P in  Rol  lout 

- r  i 


8o% 


I 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 

—  ,  — — — -M ■—■■■-  ,  ■  -  .  ■  -«  -  1  1  - 


Axial 

Pos i t ion 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  01 

o 

mi 

o 

I  *  1 

o 

Q 

O 

o 

02 

MEM 

WM 

c2 _ 

_  ..o.  _ 

a 

_  #3 

.  ,.o  . 

■ 

. 

O 

o  _ 

04 

mm 

o 

n 

/n  m 

Cl 

_ i£_ 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qual i ty  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tool  s :  HZ  Centerdrill;  19/6**  InT  pilot  drill ;  Group 

Spindle,  rpm _ 3  2.S _  Feed: 

Cutting  Fluid:  jSzximAAJi _ So  t  rfVr-  Depth: 


PE*re/yjit<nJkAJU7V  Dr/jatjo*/  ~  3" 
Mak.  I/r  re  A  ce 


1 ,  Omark  Drill  Reamer 

-  a. 


(TLD20A0AR1-5) 


( I  ndT 


Reading)  /,  ?/  ,S~* 


Zl  *  3  .  to  & 


Modify  Good  Holes  Using  Following  Conditions: 

Tool:  (//une/tsi  ze  _ 

Spindle,  rpm  _ 3-ZSL— _  Feed:  JIAO//}  _ , . 

Cutting  Fluid:  a  Sns  is^a/T  Depth:  (Ind.  Reading)  /.  ft/  Q 

Procedure:  $  /rr  A/tTAA  Aa/G l f  3 g  ✓,</  7??^  V£ASe  /y/fcrW.  Sc/t//3tr _ 

Mate  LoCAT;a/J ;  f>as,Tja*/  TAALe  /a/  T/tAA/Stf*rASe  DuitrCTiAA/ 

.CE01IS&UJ.6.  M.LlLAiL.srcaF£  ./^  S£//£AL£r  —  AAlU  .tftiZArt  /Sate _ 

.SHALLOW  AY  .04,0*'  TMSl  Cc  'Sja/X  U/  ,T/t  UA/A£/?S/Z£ 


Results:  Specimen  No. 

Surface  Finish,  AA  _ ...  22- 

Protrusion,  in.  _ ,  Z  gl 


Hole  #1 


Perpendicular i ty,  .001  in./gage  length 

Long!  tudinal,flgl-/w.i«.  Transverse  .aS’S/A/c/* 

Flush  Gage  Reading ,  /in.  .  _ 

Capacitance  Gage  Reading:  _ ?,o9 _ 


3^r 


Bluing  Pin  Rol lout 

1  c  *’/« 


r  a 


1- 


Air  Gage  Readings  (.0001  in.) 


_ Anaul< 

ir_£oii.t. 

on  _  _ 

r  Axial 

Position 

■  £ 

45° 

90° 

135° 

0 

O 

CO 

225° 

o 

O 

r^» 

CSJ 

315° 

| 

i-Battam  il _ 

-  ...a  _ 

_ 2. _ 

A 

✓ 

•s 

mm 

■KJ 

— •  m 

_ Jr? _ 

.J..  . 

WKHtk 

A) 

a 

nS 

wmnmm 

.  #3 

o 

.0..-.. 

_ p  .. 

_ 2.  ... 

_ Ik _ 

0 

_ c__ 

o 

a 

n 

■Ml 

- « 

Hole  n 

Surface  Finish,  AA  _ 3 y~ _ _ 

Protrusion,  in.  _ •'Z+Q. _ 

Perpend  I culari ty,  .001  in. /gage  length 

Longitudinal  . ^///vc^Transverse  ■  95*r/s*  c  y 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading:  1.  'P.y _ 


Bluing  Pin  Rol lout 

— - r  t 


Air  Gage  Readings  (*0001  in.) 


Angular  Position 


Axial 

Position 

0° 

45° 

<£>  j 

o 

O 

135° 

o 

O 

CO 

225° 

o 

O 

r>» 

CSJ 

315°  ; 

Bottom  #1 

o 

..  _r> _ 

_ o 

o 

o 

0 

_ 

■  |  | 

n 

CL. 

■  1 1  ■ 

— — 

n  _ 

_  0 

RH 

(X- 

mmai 

ssa 

mnm 

mt+Wi 

I  mmmnm 

-o 

wKmm 

d 

■ana 

ES 

fssanar 

■H  ■ 

■■■ 

aanaj 

V-  ■ 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  7  Quality  Variable  Pz K  /u<_  U  l  AAV  7  Y  DtP/AT/c/P  3° 

AJa\.  I/y  rc/i/r6w£/vce 

Produce  Good  Hole  Using  Following  Conditions:  - -  -  — 

Tool  s":  A  2  Centerdr  i  1 1 ;  1 9/6^  in.  pi  lot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1  -5) 

Spindle,  rpm  _ 3  2.5 _  Feed:  -  6- 5T J '/>, '/*i _ 

Cutting  Fluid:  Stidham/)  .^urf/Vr  Depth:  (Ind.  Reading')  /  .7  ’  C 


Modify  Good  Holes  Using  Following  Conditions: 

7001 :  L'/u’jlfAii  ZL- _ Qai/iaA: _ VfjLL  _ 

Spindle,  rpm  _ 1  2.  <T  _  Feed:  /4aa/»  -A>.  _ 

Cutting  Fluid:  SmpAA  D  S'n,  l^a/T  Depth:  (Ind.  Reading)  /,  £ /Q  ~ 

Procedure:  /Ia'G  L£L  J 1 . aALJZ. '2£6/i&££j£S£- _ 

t-/OLE  LocArsesJ t  foi  ,tsc*/  taAlc  ,a/  ta’/i^ v^/ise  Pittecr/AA/ 

CuNTEfiJtJGt  AltStiu  XCiire  .  StV*J>L£'  -  l?A’/U  &A'£A/V  //qAC _ 

. _ ate'  n/tfl  C:  s w,r/,  L/vM/JStze  Dk/l l  <v 


Results:  Specimen  No .  .f,  /\  /C  T" 

Surface  Finish,  AA  _  _ 16. 

Protrusion,  in. 


Hole  Al 


ZJjSL 

i  n .  /qai 


Perpendicularity,  .001  In. /gage  length 

Longitudinal  .odY/zucM  Transverse  ,g  *  ?  /,j . 

Flush  Gage  Reading,  in.  ,0^0 _ 

Capacitance  Gage  Reading:  .—Mi _ ~ 


3/P 

?/7 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 


[  Axial 

I  Position 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

f  * 

I-.BqL1.QII1  A  j_ 

..  O... 

—£  . 

O 

_ O 

0 

O 

n 

c 

..w* 

4  0  S' 

0 

O 

■n 

O 

n 

0 

warn 

0 

.  ..  -  wl. 

.  O.  . 

Jp  __ 

WWfflNW 

gggap 

_ Ai__ 

_ Cl _ 

lmcm 

-  .0 

..  O 

3 

0 

_ £5 _ 

mm 

. 

Hole  HI 

Surface  Finish,  AA  _ £2 _  Bluing  Pin  Rol  lout 

Protrusion,  in. _ .  2  '7 & _ 

Perpendiculari ty, Tool  in. /gage  length 
Longitudinal  ,0'Y  '■■-/■-■.Transverse  ,CC 

Flush  Gage  Reading,  in.  ,  £>12.  £5 _  SO*? 

Capacitance  Gage  Reading:  ST*?  A 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Axial 

Pos i t ion 

!:■ 

45° 

VO 

0 

0 

135° 

CO 

0 

0 

225° 

270° 

315° 

Bottom  A1 

mm 

— 

(2 

J 

■P9  I 

mm 

— - 

n 

Bki 

*1 

wgm 

+  c.  c 

HHBH 

n 

^  0  . 

_  .0  . 

..  jQ. 

IBfe 

A4  .. 

mm 

O 

Q 

£2 

mm 

0  1 

_ li__ 

■  1 

■  ■ 

■  -  ■ 

■  WWW 

■  ■ 

■■■hi 

y/'  -  7  ■  , 
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INSPECTION  SHEETS  FOR  TEST  SERIES  8 


-  BARRELLING 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  Hsl 


/<</.  tfiirrAfftfv ct 


Hole  Manufacturing  Conditions  and  Procedure 


Spindle,  rpm 
Cutting  Fluid:  & 


_  _ Hole  m 

s 


Surface  Finish,  AA  5  b 

Protrusion,  in.  JH— - . 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  QO  /  T ransverse 
Flush  Gage  Reading,  in.  , 
Capacitance  Gage  Reading  , 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  //^p 


Bluing  Pin  Rollout 


Axial 
Pos i t ion 


Bottom  §\ 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


1*5°  90°  180°  225°  270°  315° 


^  Hole  HI 

Surface  Finish,  AA  50 _ 

Protrusion,  in.  .  // 7 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  tQC ^  Transverse  ,  C'C:3 

Flush  Gage  Reading,  in.  . Q _ 

Capacitance  Gage  Reading  y  2.1^ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 


Bottom  #1 


#2 


#3 


45° 

UD 

O 

o 

180° 

225° 

270° 

LaJ 

vn 

o 

Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Quality  Variable 


/*/.  rrAfftfvce 


Hole  Manufacturing  Conditions  and  Procedure 


7a  a 


Spindle,  rpm 
Cutt  ing  Fluid:  2? 


Hole  11 

Surface  Finish,  AA  f>0 _ 

Protrusion,  in.  _ uJLL _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  rC  i L  Transverse  ,  C  OJl- 

Flush  Gage  Reading,  in.  U2 _ 

Capacitance  Gage  Reading  ,  P-27& _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /./{>o 


Bluing  Pin  Rol lout 


7/// 


■V  {«? 


'  ■  t ... 


Air  Gage  Readings  (.0001  in.)  ,  ..  L 

Angular  Position 


1*5°  90°  180°  225°  270°  315° 


//■# 


Hole  §2 


Surface  Finish,  AA  C  Q _  Bluing  Pin  Rollout 

Protrusion,  in.  .  ufrfs, 

Perpendicularity,  .001  in. /in.  —  . 

Longitudinal  cl  Transverse  . CO 2—  / 

Flush  Gage  Reading,  in.  •  0  .  -  h 

Capacitance  Gage  Reading  1HEL  -  •  4- 

Exit  Burr  Height,  in.  _  , 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


■  /  JL 


Axial 

Position 


Bottom  ti\ 


n 


45° 

o 

O 

cn 

o 

o 

GO 

225° 

270° 

315° 

o 


MANUFACTURING  REPORT:  TAPERED  HOlES 


Test  Series 
Specimen  No. 


Quality  Variable  HoLfdAttFAU/Je,  ( OOk 
_  rfi*/  cf 


Hole  Manufacturing  Conditions  and  Procedure^:  f  a  PC  A  AfFAM  u>trn 
■ZT  BeA/uc  8a £  Ajt<3  Tau.cn  D,a. 

-&e<Lf  Tt>  p£A7»  or  .SFjS”  AJoie  gao/tLi  •  >fr" _ 

Spindle,  rpm  QfC _  Feed:  .OO/^/fF _ 

Cutting  Fluid:  y _  Depth:  ( Ind.  Reading)  /,/{%Q 


^  Hole  #1 

Surface  Finish,  AA  ..  _ 

Protrusion,  in.  _ U.l.C’ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  pg  /  Transverse  .  fi  C/S' 

Flush  Gage  Reading,  in.  ,  fl _ 

Capacitance  Gage  Reading  ‘JO1/ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

-■  . 


#  - 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


■  Tat 


Axial 

Pos i t ion 

o°  1*5°  90° 

0 

0 

00 

225° 

O 

O 

r^ 

CM 

315° 

Bottom  ft  1 

HO  II- C  13.0 

(CO 

?'0 

Jco 

If.  S' 

n 

12.  C  12.0  ft,? 

9,0 

v.r' 

Jo-0 

/to 

n 

9  sr  /c-tT.  la  O 

/  ,fi 

4£_ 

ttu 

/1. 0  91,  r  9,0 

(/.  a 

C..0 

fc.r 

HS 

n.n  fa.  0  n.0 

/?.  A 

fd.fi 

/_?  0 

ffo 

Hole  K2 

Surface  Finish,  AA  & _ 

Protrusion,  in.  _ ;  jj,s: _ 

Perpendicular i ty~ . 00 l in. /in. 

Longitudinal  Transverse  ,  Q  Q 

Flush  Gage  Reading,  in.  ,  Q  _ 

Capacitance  Gage  Reading  .. .  lay. _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 


Bluing  Pin  Rol lout 


Bottom  ff\ 


n  vt.b' 


n 


■  o 


#5  i/r.  o 


c 

LTN 

CM 

Csl 

0 

0 

r- 

CM 

/s,  0 

If  0 

warm 

norm 

wwm 

WM9M 

wmm 

fin 

mum 

\  /b'.O  1 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 


Specimen  No. 


Quality  Variable  Hot.eBA**rUI»c  (.OQ*$ 
_  rf/W.  /AJrrAms* cr 


Hole  Manufacturing  Conditions  and  Procedure^:  TaPt*  Rsam  iptr*  Gp<u>* 

H  free  B*a/u<,  Bp*  Ta*** 


RotLf  *>o<C  7gO££l£L  or  ..Stt-T 

Spindle,  rpm  960 _ 

Cutting  Fluid:  _ 


AJoiC  £mo/tci  «  >fr" 


Feed:  . . ,gp/f  '*£. 

Depth:  (Ind.  Reading) 


/JLQ 


Surface  Finish,  AA  /^  S 
Protrusion,  in.  _ zar 


Hole  ft  1 


Bluing  Pin  Rollout 


Perpendicularity,  .001  in. /in. 

Longitudinal  £^^£"Trans verse  ,  OOlfT 

Flush  Gage  Reading,  in.  .  Q _ 

Capacitance  Gage  Reading  \  £  / 

Exit  Burr  Height,  in.  _ 


¥ 


•/, 


Air  Gage  Readings  (.0001  in.) 


•*  r^r 

Ir- 


Axial 

Pos  i  t ion 

B 

45° 

90° 

o 

O 

GO 

225° 

270° 

315° 

ISffMI 

rm 

vam 

KEH 

wm 

EZS 

3*0 

091 

n 

R8H 

nrd 

wmm 

HT3 

wmm 

wmm 

ma 

n 

H9>J 

W/J'M 

worm 

vm 

wmm 

wmm 

rm 

A 

wmm 

w/wm 

wmm 

a wwm 

ET TZ 

m n 

HM 

US 

A rWm 

wmm 

tewm 

vwm 

wmm 

wmm 

Surface  Finish, 
Protrusion,  in. 


Perpendiculari ty , 
Longi tudinal 


AA 


^ole  n 


Bluing  Pin  Rol lout 


Flush  Gage  Reading, 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


.001  in. /in. 

Transverse  ,  J2&1 
in.  .  003— 


V 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


IkrH*  ^ 


Axial 

Position 

B 

45° 

90° 

oo 

o 

o 

225° 

ro 

'sj 

o 

o 

315° 

Bottom  #1 

k-H 

xr 

na 

EE1 

m 

#2 

KM 

K%l 

Km 

na 

s-.o 

#3 

■vm 

/.  r 

■m 

nm 

MM 

mSI 

#A 

»3.  ^ 

3HV3H 

wmm i 

SWW.'M 

#5 

nvsa 

■m 

Km 

wmm 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No., 


Quality  Variable  Ho  LfBA»*riUAJA  (.  OOk 

_  At/*/.  /A»r/4/r«wef 


Hole  Manufacturing  Conditions  and  Procedure?: 

rr  p i* ^ ^ ^  p.  a  . . i  >  j  j y  v 


;/rA> 


AW  /5  o 

Spindle,  rpm  <560 _ 

Cutting  Fluid:  2?  A? h* _ 


_ /Jotifao/M, j  ;  >3L1 _ 

Feed:  .  .0O/S/f>f 

Depth:  (Ind.  Reading)  //^ q 


.  ^  Hole  #1 

Surface  Finish,  AA  3 _ 

Protrusion,  in.  ,// y 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  C  Transverse  ,  0 

Flush  Gage  Reading,  in.  ,  CCJ _ 

Capacitance  Gage  Reading  ,  /  ?  ? _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

.rr 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  /fet 


/«4/. 


Hole  Manufacturing  Conditions  and  Procedure 


Spindle,  rpm 
Cut  t  ing  FI u i d :  p 


Hole  H\ 


Surface  Finish,  AA  _ C* _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  .  06  /  Transverse  ,  Qfl  / 

Flush  Gage  Reading,  in.  ,  Q _ 

Capacitance  Gage  Reading  •  ***- 
Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /J<LQ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.000 1  in.) 


Vy 

in  1  ml m 


Axial 
Pos i t ion 


A5° 

90° 

180° 

225° 

270° 

315° 

Hole  #2 

Surface  Finish,  AA  C*  0 _ 

Protrusion,  in.  ,  /  y  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  i  no  /  Transverse  ,  0  if 

Flush  Gage  Reading,  in.  ,  QC:  /£_Z_ 

Capacitance  Gage  Reading  <P~La _ 

Exit  Burr  Height,  in.  _ 


Billing  Pin  Rol  lout 
\  / 


y>i 


Air  Gage  Readings  (.0001  in.)  / 
Angular  Position 


i»5°  90°  180°  225°  270°  3 1 5C 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Qual i ty  Variable 


Hole  Manufacturing  Conditions  and  Procedure 


Spindle,  rpm 
Cutting  Fluid: 


^  ^-Hole  N\ 

Surface  Finish,  AA  3  3 _ 

Protrusion,  in.  ■■-■■/JtA _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  (P 

Flush  Gage  Reading,  in.  & _ 

Capacitance  Gage  Reading  ,  3  fiU _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /J&Q 


Bluing  Pin  Rol lout 


9  JJ2H.  5 

A  i  r  Cage  Rea  .lings  ( .  000 1  in.) 


V  f  . 


Axial 

Position 


*♦5° 

VD 

O 

o 

1  o 
o 
CO 

225° 

O 

o 

CNt 

315° 

Hole  HI 

££ _ _ 


Surface  Finish,  AA  &  C* _ Bluing 

Protrusion,  In.  _ L  Ic7  ZZ— 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  y 

Flush  Gage  Reading,  in.  ,  Q  _  P(p 

Capacitance  Gage  Reading  ,  £  22ZZZ  Z/' 

Exit  Burr  Height,  in.  _ 

Air  Gage  Readings  (.0001  in.)*  ' 
Angular  Position 


Bluing  Pin  Rol lout 
—  nr*" 


Axial 

Position 


1*5°  90°  180°  225°  270°  315“ 
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Test  Series  _ j 

Specimen  No.  O 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Quality  Variable 


Hole  Manufacturing  Conditions  and  Procedure 


Spindle,  rpm 
Cutt  Ing  Fluid: 


vi Ms  r  tv. /  w  .■**'  t/ 


Hole  #1 


Surface  Finish,  AA  ^  S' _ 

Protrusion,  In.  _ ,  //  <T~_  _ 

Perpendicularity,  .001  ia./ii.. 

Long!  tud  I  na I  ,  cq  f  ' '  •  >v.  e.  »e  ,  tyo k 

Flush  Gage  Reading,  In.  —  cl> _ 

Capacitance  Gage  Reading  , / 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Ro) lout 


i  “  ,  *> 

** 


:'L  - 


£ 


Air  Gage  Readings  (.0001  in.)  tyfH 

Angular  Position 


A5° 

90° 

o 

O 

GO 

225° 

O 

o 

r^ 

CM 

315° 

—  Hole  HI 

Surface  Finish,  AA  C  S. _ 

Protrusion,  in.  .  //y 
Perpendicularity,  .001  in. /in. 

Longitudinal  ,octl  Transverse  ,  ou/  ■> 

Flush  Gage  Read ing ,  Tn\  .  C 3- _ 

Capacitance  Gage  Reading  .  p.  /$ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


y/ 

2S  p 


Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t ion 


Bottom  #1 


n 


Angular  Pos i 

t  ion 

l 

*5° 

90° 

© 

o 

CO 

225° 

O 

o 

315° 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Qua) ity  Variable  ^ 


Test  Series 
Specimen  No.  <3 


Hole  Manufacturing  Conditions  and  Procedure 


Hole  #1 

Surface  Finish,  AA _ &  0 _ 

Protrusion,  in.  —DK _  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,QC l  Transverse  Jl. 

Flush  Gage  Reading,  in.  .  o  c  / _ 

Capacitance  Gage  Reading  .  t &  7 
Exit  Burr  Height,  in.  _ _ 


Ind.  Reading)  Z.J&o 


Bluing  Pin  Rol lout 


J  r 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Ef* 


Axial 
Pos  i  t  ion 


Bottom  #1 


n 


180°  225°  270°  315° 


IVO 


\mrsmiuA 

wjwmri 


Hole  n 

Surface  Finish,  AA  b  cO _ 

Protrusion,  in.  ,17.0 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,ocj  l  Transverse  ,.Q  0/ 1>~ 

Flush  Gage  Reading,  in.  ,  OQ  /  _ 

Capacitance  Gage  Reading  ,  J DJ~ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Axial 
Pos i t ion 


Air  Gage  Readings  (.0001  in.)  I 

Angular  Position  *ae 


45°  90°  180°  225°  270°  315° 


/So 


i mrt. 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Qua  I i ty  Var i able 


/A/.  cf 


Hole  Manufactur i ng  Conditions  and  Procedure 


7d>  O 


Spindle,  rpm 

660  Feed:  .OO/S/Pf 

Cutt ing  Fluid 

: 

Depth:  ( 

Ind.  Reading)  A/(tO 

^  Hole  H\ 

Surface  Finish,  AA  i  ^ _ 

Protrusion,  in.  .  ’MJL _ 

Perpendicular  i fv,  .001  in. /in. 

Longitudinal  ,  qq/ transverse  , 

Flush  Gage  Reading,  in.  ,  QQ  _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

i  U 


Jo 


"4 

I  A 


Air  Gage  Readings  (.0001  in.)  ' 
Angular  Position 


Axial 
Pos i t ion 


Bottom  H\ 


n 


n 


» 


US 


kS°  90° 


270°  315° 


m 


o 


Hola  f/2 


Surface  Finish,  AA  _ *,  C/ _ 

Protrusion,  in.  _ ,  UA _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,/yo !  Transverse  .  CCZ  J> 
Flush  Gage  Reading,  in.  ■  CJLL 

Capacitance  Gage  Reading  UZZ _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position  0°  45° 


Bottom  §\ 


n 


n 


ns 


Bluing  Pin  Rol lout 


'rf 

i  i  L 


270°  315° 


/t-C 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  <y  Qua!  ity  Variable  /fotf  <U  (.00* 

Specimen  No.  //urr*  rr/tfAjcf 

Hole  Manufactur  ing  Conditions  and  Procedures:  7APf»  SrA 


mmmrpnTsmwm 


Hole  #1 

Surface  Finish,  AA  Q _ 

Protrusion,  in.  -  ■  lyjr  _ 

Perpendicularity,  .001  in. /in. 

Long i tud i na I  'Q&nf  Transverse 
Flush  Gage  Reading,  in.  , 

Capacitance  Gage  Reading  ..Al  iT _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /  4  7S" 


Bluing  Pin  Rol lout 

- 1  *£,. 


Axial 
Pos i t ion 


Bottom  ti\ 


n 


Angular  Position 

45° 

90° 

O 

O 

OO 

225° 

270° 

315° 

Hole  n 

Surface  Finish,  AA  6  C? _ 

Protrusion,  in.  _ ^  A2S _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  0  Transverse  40JL 

Flush  Gage  Reading,  in.  ,  ft  Q  JL _ 

Capacitance  Gage  Reading  -tAJJ. _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


<  *  ' 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  H\ 


H2 


O 

^5° 

90° 

180° 

225° 

270° 

315° 

I  IK 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Senes  cr  Qual  i  ty  Variable  /fote  8/4 #*£"4  (.00* 

Specimen  No.  igXcr  /o;  r*  rratAjcf 

Hole  Manufacturing  Conditions  and  Procedures:  Tapfk  Sta  MolF 


Spindle,  rpm 
Cutting  Fluid: 


umrm^msaBam 


Hole  #1 

Surface  Finish,  AA  ro _ 

Protrusion,  in.  — zaggz _ _ 

Perpendicularity,  .001  in. /in. 

Long  i  tud  inal  .660^1  rans verse  A  AQl_ 

Flush  Gage  Reading,  in.  _u OJSjL _ 

Capacitance  Gage  Reading  ,  Jj  7 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


f'j’  ’ 

it  *  n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


^5°  90' 


Axial 
Pos i t ion 

Bottom  £1 

_ n_ 

_ n 

#T 

ns 


Hole  §2 

Surface  Finish,  AA  US'  _ _ 

Protrusion,  in.  , 

Perpendicularity,  .001  in. /in. 

Long i tud i na I  Transverse 

Flush  Gage  Reading,  in.  ^  _ 

Capacitance  Gage  Reading  a 

Exit  Burr  Height,  in.  _ 


Axial 
Pos i t ion 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


225°  270°  315° 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Cr  Qual i ty  Variable  //per  OdffXe /aJg.  (.60* 
Specimen  No.  SB/CB  /A)rrArrAf*>ce 

Hole  Manufactur  iny  Conditions  and  Procedures:  7/i  PfQ  fftAn  Sta  Molf 


» ym  '**■ 


Ind.  Reading) 


Hole  #1 

Surface  Finish,  AA  j>  Q 
Protrusion,  in.  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  QOJ . 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  j,  /  fi _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

<>.  ra  $ 

W  I/'  h' 


Axial 
Posi tion 


Bottom  #\  3 


n  3 


n 


Air  Gage  Readings  (.0001  in.) 
Annular  Position 


A  5°  90°  180° 


270°  319° 


_ .  Hole  n 

Surface  Finish,  AA  J>  5 _ 

Protrusion,  in.  _ -.2  IQ. _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .003  Transverse  .06 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  ZY<* _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


20% 


Axial 
Pos i t ion 


Bottom  #1 


n 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


90° 

3 

3 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  cr  Qua!  i  ty  Variable  /foie  £  /  /*J&  (.oa 

Specimen  No.  SfScs  /vrrArr*.f*Jce 

Hole  Manufacturing  Conditions  and  Procedures:  TAPOtti’etn  Sr/ 5.  //az.r 


Spindle,  rpm 
Cutting  Fluid 


Hole  H\ 

Surface  Finish,  AA  _ £j2 _ 

Protrusion,  in.  _  _ _ 

Perpendicular i ty,  .001  in. /in. 

Longitudinal  Q  Transverse  .002. 

Flush  Gage  Reading,  in.  .  QQ  2 _ 

Capacitance  Gage  Reading  Zfe3 
Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Ro) lout 

T***  ' 

r  r 

J.l.  k 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Axial 
Posi tion 


Bottom  H\ 


n 


n 


a 


A5 


A  5° 

90° 

1  o 

O 

GO 

o 

LTV 

CM 

CM 

270° 

315° 

_  Hole  n 

Surface  Finish,  AA  ^  b _ 

Protrusion,  in.  .Z39 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,QooS  Transverse  O 

Flush  Gage  Reading,  in.  £>02. _ 

Capacitance  Gage  Reading  2 SSL _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


■  •  t' 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi tion 


Axial 
Posi tion 


Bottom  H\ 


n 


n 


270°  315° 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Cf  Quality  Variable  /fotr  Bj&Xe  /*J&  (.66  V 
Specimen  No.  S€ZCS  /o rr*  rr/ZfKi cf 

Hole  Manufacturing  Conditions  and  Procedures:  Tapcr  foist  Sr/s.  tfoLt 


rmmp&Tzsnxm 


Hole  #] 

J  Surface  Finish,  AA  £  O _ 

y  Protrusion,  in.  _ U&3. _ 

✓  Perpendicularity,  .001  in. /in. 

Longi tudinal  Transverse  t  0035 

J  Flush  Gage  Reading,  in.  o  £ _ 

Capacitance  Gage  Reading  2  3V _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


1$ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position  0°  A 5°  90°  I8C 

Bottom  ti\  L/ySLl  &  z. 

n  \  /  .s’  o  2. 

_ n  a  /-T  / _ z_ 

~W  2.  /.f  a- 

*5  I  Z.  2.S  Its  lx. 


Hole  n 

Surface  Finish,  AA  0 _ 

Protrusion,  in.  _ .  3.V6 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  .ffiOeS" 

Flush  Gage  Reading,  in.  ,  a  o  /  _ 

Capacitance  Gage  Reading  2  2, ~f _ 

Exit  Burr  Height,  in.  _ 


225°  27C 

2.S  2.JT 

2.  A~  2  J 
2. A"  2--? 


270°  315° 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Cf  Qual  i ty  Variable  /foie  84 /  /aJ<?  (.cat 
Specimen  No.  Air^  rrAir^cf 

Hole  Manufacturing  Conditions  and  Procedures:  Tappp^a^  SrA 


Hole  ilM 

Surface  Finish,  AA  'z^. _ 

Protrusion,  in.  — UA  . . . 

Perpendicularity,  .001  m./m. 

Longitudinal  , gp / £"  Transverse 
Flush  Gage  Reading,  in.  .  <?Q!S  Z 

Capacitance  Gage  Reading  I.ZV6 _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /  < ys 


Bluing  Pin  Rol lout 


■/  -  1 
;  /'  l  r 


Air  Gage  Readings  (.0001  in.) 


<*5° 

90° 

180° 

1 

225° 

270° 

315° 

_  Hole  n 

Surface  Finish,  AA  ..m _ 

Protrusion,  in.  _ <iVy _ 

Perpendiculari ty ,  .001 in . / i n . 

Longitudinal  .pifp  ^Transverse  C. 
Flush  Gage  Reading,  in.  »  o  o  i  r 

Capacitance  Gage  Reading  *.U.  1 _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


30^ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


n 


<*5° 

90° 

O 

O 

oo 

ro 

ro 

VI 

o 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  &  Qual  i  ty  Variable  //ptf  84  Z  /AJ&  (.eovs) 

Specimen  No.  /sorr*  rrAf+Jce 

Hole  Manufactur ing  Conditions  and  Procedures:  Tap?*  foist  SrA 


^  Hole  t 1 

,  o 


Surface  Finish,  AA  {3  O _ 

Protrusion,  in.  rr^r  ~ 
Perpendicular! ty ,  .001  in. /in. 

Long i tud i na  1  ‘£Q±-  Transverse 
Flush  Gage  Reading,  in.  >  QO  , 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /  (, 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.)  «-  V 
Angular  Position 


_  Hole  #2 

Surface  Finish,  AA  S>  & _ 

Protrusion,  in.  - 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,oof  Transverse  < QQm 2» 

Flush  Gage  Reading,  in.  «  &  &  / _ 

Capacitance  Gage  Reading  .  Ji  P'3 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

>  I. '  %  ' 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


**§: 
l  1 

01  in.)-  i 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  a  ,  Qua)  ity  Variable  /Sot*  8/ fiXS-ct  /aJG  (.oova) 
Specimen  No.  frier.  A/*x  /u  rr*  rr&fAjcf 

Hole  Manufacturing  Conditions  and  Procedures:  TAPepffeArt  SrA.  Va/r 


Hole  #1 


Surface  Finish,  AA  /#  0 _ 

Protrusion,  in.  .  T^| ^ 
Perpendicularity,  .001  in. /in. 

Longitudinal  ,QQ(y£  Trans  verse 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /  ^ 75 


Bluing  Pin  Rol lout 


Air  Gaoe  Readings  ( . 00C 1  in.) 


ular  Pos 1 t ion 


A5°  90°  180°  225' 


Axial 
Pos i t ion 


Bottom  H 1 


n 


n 


n 


ns 


Hole  n 

Surface  Finish,  AA  _ S12Z _ 

Protrusion,  in.  _ L.UU* _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  rflfl/T 

Flush  Gage  Reading,  in.  *GQl _ 

Capacitance  Gage  Reading  £  & _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 
:  t_  . 


JSJUFJ -  7.  J  i 

9  SL^Jk _ 

Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t ion 


Bottom  H\ 


n 


Angular  Posi 

t  ion 

kS° 

90° 

O 

O 

OO 

225° 

270° 

315° 

88 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  o 
Specimen  No.  ~s& 


Qua!  i  ty  Variable  //ote  04 #££■/.£  /aJ <3.  (,oo< 

SL  /*jrrA  rr/zfAjce 


Hole  Manufacturing  Conditions  and  Procedures:  Taps* SrA  Molf 


Spmdle,  rpw 
Cutt ing  Fluid 


Hole  #1 

Surface  Finish,  AA  _ zc.  - 

Protrusion,  in.  .7.^1 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  .  Op , 
flush  Gage  Reading,  in.  ".003 

Capacitance  Gage  Reading  2  3  7 _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /.C?S 


Bluing  Pin  Rollout 


IP 


70% 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i t ion 

0° 

k5° 

90° 

0 

O 

CO 

0 

LT\ 

CM 

CM 

270° 

315° 

Bottom 

3 

3 

3 

wm 

B9 

1 

3 

3 

n 

2 

2  S' 

iS 

Li 

1  3 

3 

Hole  HI 

Surface  Finish,  AA  £  O _ 

Protrusion,  in.  .736, 
Perpendicularity,  .001  in. /in. 

Longitudinal  .00/  Transverse  .QOj  f 

Flush  Gage  Reading,  in.  .002 _ 

Capacitance  Gage  Reading  AS7. _ 

Exit  Burr  Height,  in.  _ 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  a  Quality  Variable  /foce  /aJg  (,oo* 

Specimen  No.  vgy?-  //jrr*  rr^e^cg- 

Hole  Manufacturing  Conditions  and  Procedures:  7APeR%£An  SrA 


Spindle,  rpm 
Cutt ing  Fluid: 


^  Hole  tt  1 

Surface  Finish,  AA  C  3 _ 

Protrusion,  in.  _ . 

Perpendicularity,  .001  in. /in. 

Longitudinal  ^  Transverse  _J2L 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  AC  J 
Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /  C  7S _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


A5° 

90° 

180° 

1 

225° 

270° 

315° 

_  Hole  HI 

Surface  Finish,  AA  V $ _ 

Protrusion,  in.  i  ±  2.  &  ~ 

Perpendicularity,  .001  in. /in. 

Longi tudinal  lASLL  Transverse  ■ 

Flush  Gage  Reading,  in.  _jQ_ _ 

Capacitance  Gage  Reading  . 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


4* 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


L 


9 


INSPECTION  SHEETS  FOR  TEST  SERIES  8 


BELLMOUTHING 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua! i ty  VariabJe 


Spec. men  No.  !  ij  /vre  trees*  or 

Hole  Manufacturing  Conditions  and  Procedures:  Sr£> 


Hole  H\ 

Surface  Finish,  AA  3.  <r _ 

Protrusion,  in.  77 r  . 

Perpendicularity,  .001  in. /in. 

Long i tud i na 1  '*0J  Transverse  f_ 

Flush  Gage  Reading,  in.  ,  QQ  £. _ 

Capacitance  Gage  Reading  -2A2 _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


i  r. 


'•  m 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Axial 
Pos i t ion 

Bottom  If  1 

n 


n 


270° 

315° 

to 

7-0 

Hole  HI 

Surface  Finish,  AA  _  y  y _ 

Protrusion,  in.  /j  y 
Perpendicular  1 ty,  . 001  in. /in. 

Longitudinal  ,  Transverse  •  0c3 

Flush  Gage  Reading,  in.  /  Q  C 2- _ 

Capacitance  Gage  Reading  2 2. A _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t i on 


••*3 . 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No 


,  8  Q« 


Quality  Variable 


Hole  Manufacturing  Conditions  and  Procedures:  fyrQ 


Sp  i  m 
Cutting  Fluid 


Ho  I e  #1 

Surface  Finish,  AA  £-a _ 

Protrusion,  in.  _izrrz_iizz: 
Perpendicularity,  .001  i  n  .7  i n . 

Long i tud i na  1  idOl  .  Transverse  i£L2± 

Fluslt  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  JJU _ 

Exit  Burr  Height,  in.  _ 


r°c‘,:  _ 

Depth:  (Ind.  Reading) 


I 

_  B I iilng  Pin  Rol  lout 


Air  Gage  Readings  (.0001  in.) 


ii5° 

90° 

180° 

22S° 

2  70" 

3  IS" 

Hole  #2 

Surface  Finish,  AA  yj, _ _ 

Protrusion,  in. 

Perpendicularity,  .001 In. /in 

Longitudinal  ,g<jt _ Transverse  •  Q  0 1 £ 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  -lsX- _ 

Exit  Burr  Height,  in.  _ _ 


Bluing  Pin  Rol lout 


Axial 
Pos i t ion 


Bottom  #1 


#2 


Gage  Readings  ( ■ 000 1  in.) 
Angular  Position 


i»5°  90°  180°  225°  270°  3 1  S" 


it  Series  ft  Qua  1 i 
sc  i  men  No.  X  Zfa 


MANUFACTURING  REPORT:  TAPERED  HOLES 


l _  Qua)  i  ty  Variable  /Jo*.: 


/*j  c  r 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Hole  »\ 

Surface  Finish,  AA  3f" _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  toplf  Transverse  /  ooH 

Flush  Gage  Reading,  in.  ,  PQ  JL _ 

Capacitance  Gage  Reading  ■  . 

Exit  Burr  Height,  in.  _ _ 


Ind.  Reading 


Bluing  Pin  Rollout 

n<fh  - ' . 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi tion 


Axial 
Posi tion 


Bottom 


n 


n 


w 

_ *5 


Hole  n 

Surface  Finish,  AA  _ AjS. _ 

Protrusion,  in.  _ '-A0 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ft  Transverse  ;  O  O^j 

Flush  Gage  Reading,  in.  Q  _  t 

Capacitance  Gage  Reading  J  C 

Exit  Burr  Height,  in.  _ 


270°  315 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 

)01  in.)  W  flL 


ks°  90° 


270°  I  315° 


94 


Tost  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


3 _  Quality  Variable  /A&a.. 


/o  re t/'ftr-O  c  r 


Hole  Manufacturing  Conditions  and  Procedures: 


Sp  i  nd  1  e 

,  rpm 

Cu  1 1 i ng 

Fluid 

FoCll: 

Depth:  (Ind.  Reading) 


Hole  #\ 

Surface  Finish,  AA  x  7 _ 

Protrusion,  in.  . J+S . I . .  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  fi  Transverse  ,  qqI 

Flush  Gage  Reading,  in.  tpoi _ 

Capacitance  Gage  Reading  J 9V 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


•2  v  ■  / 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


M 

-Tat 


Axial 
Pos i t ion 


Bottom  H\ 


0°  1*5° 


Hole  n 

Surface  Finish,  AA  _ ? _ 

Protrusion,  in.  _ 

Perpendicularity,  .001  in./ in. 

Long  i  tud i na I  lOIjL  Transverse  I OQt-J 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reauing  3al _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


✓ 


Axial 

Position 


Bottom  #1 


#2 


#3 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


90°  180°  225°  270° 


/<? 


Test  Senes 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


3 _  Quality  Variable  tfOcc. 


/o  re  esetr-o  c  r 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Hole  H\ 

Surface  Finish,  AA  jf* _ 

Protrusion,  in.  _ iAh  ~~ _ 

Perpendicularity,  .001  in. /in. 

Long i tud i na I  'JLCL J—  Transverse  ,  _ 

Flush  Gage  Reading,  in.  •Q°t 

Capacitance  Gage  Reading  Ati _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Rol lout 


<///» 


Axial 
Posi tion 


Bottom  ti\ 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


0°  A5°  90°  180°  225° 


270°  3)5° 


Hole  HI 

Surface  Finish,  AA  _ ^ s~ _ 

Protrusion,  in.  -  . - 

Perpendicularity,  .001  in. /in. 

Long i t ud i na 1  rQPJL.  Transverse  <  ±S2f 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

'  V 

■M 

»  •  ‘dit 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1  I  S' o  \6 


n 


n 


H 


as 


45° 

O 

o 

o 

o 

CO 

225° 

o 

o 

o 

c<\ 
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MANUFACTURING  REPORT:  TAPERED  MOLES 


Test  Series 
Specimen  No. 


Qua  lily  Variable 


/*J  7V  c  g- 


Hole  Manufactur ing  Conditions  and  Procedures: 


Cutting  Fluid 


Depth:  (Ind.  Reading) 


Hole  #1 

Surface  Finish,  AA  _ 24 _ 

Protrusion,  in.  _ L2a _ 

Perpendicularity,  .001  in. /in. 
Longitudinal  ,  q,  T  ransverse 

Flush  Gage  Reading,  in.  J_£li _ 

Capacitance  Gage  Reading  123 _ 

Exit  Burr  Height,  in.  _ _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  H\ 


A 5°  90° 


225°  270° 


<3dl 


Hole  *1 

Surface  Finish,  AA  ^ _ 

Protrusion,  in.  _ zzzm 

Perpendicularity,  .001  in./ in. 

Longitudinal  Transverse  io.a.1 

Flush  Gage  Reading,  in.  ,  A  _ 

Capacitance  Gage  Reading  iu*r . - . 

Exit  Burr  Height,  in.  _ 


B1 u i nq  Pin  Rollout 


>S«> 


Air  Gage  Readings  (.0001  in.)  ** 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


n 


L  5°  90°  180°  225°  270°  315° 


\wmmmmfmmvwmrsrmwmmmm 


r, 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  _ Q  Quality  Variable 

Specimen  No.  ASMS. . 

Hole  Manufacturing  Conditions  and  Procedures: 


sAf'AJ  /*J  Tf  c  tr 


PKfflUKUf  VL/JW+ 


.SLV*  J 


Hole  #1 

Surface  Finish,  AA  2  _ 

Protrusion,  in.  —HZZ2 . . . 

Perpendicularity,  .001  in. /in. 

long i  t ud  i na  I  ,  go  3-  Transverse  •jQjlL. 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reading  Jia - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

.  ;  •  1 1*\ 

1  _  ♦  ••.■AS, 


Ss  :h  7^ 

v* 

r  ■* ' 


Ax  i  a  I 
Pos i t ion 


Bo  1 1  on  *  1 


Air  Gage  Readings  (.0001  in.) 
Annular  Pos i t ion 


180"  22  5" 


*ro 


270°  31 5° 


Hole  *2 

Surface  Finish,  AA  „ _ 2Lfl! _ 

Protrusion,  in.  -J/f  . . = 

Perpendicularity,  .001  in. /in. 

Long i tud i na I  T  ransvcrse ,  JZ- 

Flush  Gage  Reading,  in.  O _ 

Capacitance  Gage  Reading  j  ^  ‘ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


►  -«  * 

1  • 


Axial 

Pos i t ion 

0° 

Bottom  #1 

«.o 

0°  I450  90°  1 80°  I  225°  270°  315° 


Y0 


mr*m 

WLM€*Wk 

WFmwm 

\tvmwA 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable  £ 

Specimen  No.  J  f) 

Hole  Manufactur ing  Conditions  and  Procedures: 


/*j  rf  c  r 


Hole 

Surface  Finish,  AA  _ ^ _ 

Protrusion,  in.  _ A?  .4  ZZ 

Perpend i cu 1 ar i ty ,  .001  in. /in. 

Long i tud i na I  lift  T  ransverse 

Flush  Gage  Reading,  in.  _  C?/ _ 

Capacitance  Gage  Reading  Ate . 

Exit  Burr  Height,  in.  _ 


Bluino  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 


Axi 

i  a  1 

Pos  i 

i  t  ion 

Bott 

:om 

m 

n 

n 

^5° 

90° 

o 

o 

oo 

229° 

o 

O 

r- 

CNi 

315° 

Hole  #2 

Surface  Finish,  AA  _ _ Yi _ 

Protrusion,  in.  _ 1/K  .  .  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  T ransverse  'JLOl 

Flush  Gage  Reading,  in.  l&oL _ 

Capacitance  Gage  Reading  2J*& _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

.  }• 


Air  Gage  Readings  (.0001  in,)' 
Angular  Posi t ion 


Axial 

Pos i t ion 

— 

0° 

. 

90° 

180° 

225° 

o 

o 

Bottom  #1 

to 

mm 

n 

W&M 

wwmimm 

MANUf AC  TOR  INC  REPORT 

TAPI  RIP  H0LIS 

Test  Series  Quality  Variahli 

'  .  S/c\i<Tlt4L\ji 

Specimen  No.  £$ 

S/y.v  /L> rr tr 

Hole  Manufacturing  Conditions  and  Piocedu»es:  £ 

<£  C  S/jujL  ..  ...... 

Sp  i  nd  1  e  ,  i  p.v  ^  ^  fc? 

I  ll  t  t  1  ng  fluid: 

...  .  _ _ 

iVpt  h  :  1 1  iui  .  Read  i  ng  i 

Holt-  J  1 

Sutt.ice  finish,  A  A  ^ 

Pi  ot  r  us  ion  ,  in.  y 

Pi1  rpen.l  i  tu  1  ar  i  t  \  ,  .001  in. /in. 

Lonvjitudin.il  _Q  Transverse 

flush  Gage  Reading,  in.  -j&CJL _ 

C.ip.u  i  tance  G.iiji*  Read  i  iiij  -jj-a.,, _ : 

tx  1 1  Hun  Mu  i  gh t  ,  in. 


HI  u  i  iiv)  Pin  Roll  ini  t 

L* 


j  Axial 
j  Pos  i  t i on 

0" 

Ano 

rr; 

|  Pot  lew  *1 

lo 

%o 

V__ 

2-4? 

£ 4 

v.  a 

_ tk 

l~e 

1  ,<r1 

EL. 

Air  fi. i i)i*  Readings  (.0001  in.' 
Ainjul.ir  Position 

1  1  r  “ 

|  <10°  ISO" 


: :  tx 

->»  * 


.'70  j  11  •>' 


jy.  -l 


hA*  -U 


2—1  /  a  rra-f? 


mo lo  *: 

Surf. ice  finish,  AA  _—XT _ 

Protrusion,  in.  _ _ 

Perpendicul.il  i  tv  ,  .001  in.  /in. 

Loiujitudin.il  ,CjQ  SL  Transverse  >jQ_Q.X 

flush  Gage  Ke.uliruj,  in.  t  QC  2. _ 

Ccip.ic  i  tance  Gage  Read  ini)  v  v>  •  0 

Exit  Burr  Height,  in.  _ _ 


Air  Gage  Readings  ( .  000 1  i  n  ■  ' 
Angular  Position 


B  1  U  i  111)  P  i  n  Ro  I  lout 


Ax  i  a  1 

Pos i t i on 

0" 

1*S" 

90° 

180° 

Mnr  O 

4,  *  > 

Bo  1 1  oni  1 1 

9.0 

7  0 

fQ 

i,0 

#2 

i/LcL 

LL  a  _ 

V.  o  1 

i.n 

X/L. 

£a.  I2n.3SiSZ 


UHL 

.v  a. 

Z<2 
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MANUFACTURING  Rl.  PORT :  TAPtRl'D  MOUS 


1  e  s  t  Series 
Specimen  No. 


Quality  Variable  J^tU^StkAOtA t>Cr _ 

_  Af;\>  /*jrr **t<e*.> c 


Hole  Manufacturing  Conditions  and  Procedures:  n 

JB&AJT  £&  £T. .  AL 

_  s5.i?  ‘ _ C£^lALT£*lQjUJL _ 

Sp.iiJie.  ipm _ _  feed:  QjtMf  _jP&. _ 

Cut  ting  fluid:  •SPdZ.S'’  Pepth:  (I  ml.  Reading) 


Hole  t\ 

Surface  finish,  A A  _  _ 

f'r  ot  i  us  i  on ,  in.  _y£Z~ _ 

Pe rpend i c u I ur  i  t y ,  .001  inTTTn. 

longitudinal  i  gj/  f  T  tans  verse  .  £  j  jL 
Flush  Gage  Reading,  in,  ,  ^  qJ 

Capacitance  Gage  Reading  _ _ 

t. s  i  t  Burr  He  i gh t  ,  in 


Blot  no  P i n  Rot  1 ou  t 


*  /  *>  *  . 


4 


Asia) 

Pos i t i on 

Rot  too  t\ 


Air  Gage  Readings  (.0001  i  n .  T 
Angola  r  Pi's  it  ion 


0"  V," 


1  SO" 

'  a  C  s' 

::o" 

\  1  s" 

7  o 

7«?  ' 

7j?  ... 

i  o 

,y. 

XJ2-- 

UJC  1 

?-a 

h.Q 

y  n  . 

iti 

- 

Q  -  i 

e,  ,« 

J  -  Q.  _ 

J 

J-Q 

X?_ 

^L£_J 

MjI- 

Hole  t l 

Surface  Finish,  AA  _ _ ll _ 

Protrusion,  in.  _/ZZ= _ 

Perpendicular  i t> ,  .001  in, /in. 

Longitudinal  _  Transverse  ■  f 

Flush  Gage  Reading,  it'.  ,  ^ _ 

Capacitance  Gage  Reading  ^ 

f\it  Burr  Height,  in.  _  _  _ 


B I u i ng  P i n  Ro M ou  t 

«•  {-  •• 


As  i  a  I 
Posit  ion 


Air  Gage  Read ings  (.000 1 _ i n . ' 

Angular  Position 


A0"  ISO" 


Bottom  f\ 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua  I i ty  Variable 


//ah.  e 


Hole  Manufacturing  Conditions  and  Procedures: 


Hole  #1 

Surface  Finish,  AA  c/  _ 

Protrusion,  in.  HZJL - - 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  Q Q  'JL 

Flush  Gage  Reading,  in.  ,  Q _ 

Capacitance  Gage  Reading  .  S&k _ z 

Exit  Burr  Height,  in.  _ 


Bl u inq  Pin  Rol lout 


>i0  \ 


A i  r  Gage  Readings  ( . 000 1  in.) 


M. 


Hole  n 

Surface  Finish,  AA  _ _ _ 

Protrusion,  in.  _ L  Wl 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  <-)U  /!> 

Flush  Gage  Reading,  in.  t  fjQ  _ 

Capacitance  Gage  Reading  .  _ 

Exit  Burr  Height,  in.  _ 


Bl u i nq  Pin  Rol lout 

/  * 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


1*5°  90°  180°  225°  270°  315° 


o  Yh.o  Yh.o  vy.o  Yfr.o 


102 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  Hflu. rH//u n- _ 

_  A/ax. 


Hole  Manufacturing  Conditions  and  Procedures: 


Hole  tt  1 

Surface  Finish,  AA  _ t/ & _ 

Protrusion,  in.  _ 7 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,062-  Transverse  /  0c>X~ 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  ^ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 
U*  ' 


.jjfffft. _  dyh 

'9  S*L3 _  7 

Air  Gage  Readings  (.0001  in.) 


& 

huiBItf- 

i — 


VO 

o 

o 

1 80r 

-ST  O 

m/0*O 

1  .  o 

1.0 

_0_  .. 

la _ 

i.O 

XA  4 

_ 

JO. _ 

JLn.-. 

Axial 
Posi tion 

Bottom  H\ 

_ n_ 

_ a  3 

tiT 

_ #5 


Hole  WZ 

Surface  Finish,  AA  2.  P _ 

Protrusion,  in.  _ L  : 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  .c^AS' 

Flush  Gage  Reading,  in.  ,  si  S3  f _ 

Capacitance  Gage  Reading  ize. _ 

Exit  Burr  Height,  in.  _ 


80r  |  225°  270°  315 


3_°_ 

£4- 


Bluing  Pin  Rollout 


Axial 

Position 


Bottom 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


*»5°  90°  1 80°  225° 


VSZs 
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MANUFACTURING  REPORT :  TAPERED  HOLES 


Qual i ty  Variable 


Test  Series 
Specimen  No. 


Hole  Manufacturing  Conditions  and  Procedures: 


//ax.  /*jn-*srte*>c£ 


Hole  tt\ 

Surface  Finish,  AA  _ y ±~- _ 

Protrusion,  in.  -  ^7 

Perpendicularity,  .00!  in./in. 

Longitudinal  qq  /  Transverse  ,  Qpj 

Flush  Gage  Reading,  in.  ■  C'Ql _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


m 


Axial 
Pos i t ion 

Bottom  §\ 

n 


#3 


#5 


Hole  H2 

Surface  Finish,  AA  3J- _ 

Protrusion,  in.  .  2  0Q _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  //  Transverse  *  OOL 

Flush  Gage  Reading,  in.  ,  O  O  JL. _ 

Capacitance  Gage  Reading  JL3J/ - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


HO*  ;  ' 


I.. 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


270°  315c 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Tost  Series 
Specimen  No. 


Qua  I  i  ty  Var  mb  le 


//ax,  /aj e 


Hole  Manufacturing  Conditions  one)  Procedures:  Srr>. 


Hole  H\ 

Surface  Finish,  AA  Q  Q _ 

Protrusion,  in.  „  £  F/y1 
Pe rpend i cu I ar i ty ,  .001  in. /in. 

Longitudinal  ,  m  t-  Transverse  .  6  Q  }  X* 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  _ 

Exit  Burr  He  i  ght ,  in. 


I nd.  Reading 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  ti\ 


n 


n 


?70°  315° 


Hole  HI 

Surface  Finish,  AA  ^  p _ 

Protrusion,  in.  tyi.  — 

Perpendicularity,  .001  in. /in. 

Long i t ud i na I  T  ransverse  >00  3* 

Flush  Gage  Reading,  in.  t.  &21 _ 

Capacitance  Gage  Reading  JJi _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Wfc 


Y->:o 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Axial 
Pos i t ion 


Bottom  H\ 


n 


n 


n 


ns 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  8  Qual i ty  Variable 
Specimen  No.  JSJU.. 

Hole  Manufacturing  Conditions  and  Procedures: 


X,  /jurf 4* *4f#CC 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  ±/o _ 

Protrusion,  in.  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  . 

Flush  Gage  Reading,  in.  **,001 _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Rol lout 

•  m  *•  •  1 


3  yit 


i 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Hole  H2 

Surface  Finish,  AA  ya _ 

Protrusion,  in.  . !  ur  _  -i: 

Perpendicular i ty ,  .001  in. /in. 

Long i tud i nal  i  QqJL.  Transverse  tool. 

Flush  Gage  Reading,  in,  ^ _ 

Capacitance  Gage  Reading  1P& _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 
**  •  - 


^•r  **  • 

to*  ,  »-'Jm 


Angular  Position 

**5° 

0 

o 

cn 

180° 

225° 

270°  i 

315° 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Qua! I ty  Variable 


Test  Series 
Specimen  No, 


Hole  Manufacturing  Conditions  and  Procedures: 


A/ A  X ,  /aj  rttSSMt+K.  € 


Spindle,  rpm 
Cutting  Fluid 


Hole  # I 

Surface  Finish,  AA  _ _ 

Protrusion,  in.  _ t  2  J# _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  gp/i' 

Flush  Gage  Reading,  in.  l-ClS-L _ ^ 0 

Capacitance  Gage  Reading  J  tf'fr 
Exit  Burr  Height,  in. 


Bl u i ng  Pin  Roll  out 


Air  Gage  Readings  (.0001  in , ) 
An fiu'tar  Posi tTon 


Axial 
Pos i t ion 


Bottom  ^1 


n 


n 


Hole  #2 

Surface  Finish,  AA  , _ liT _ 

Protrusion,  in.  -JL U&- _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,qq(  Transverse  ,  (jp 

Flush  Gage  Reading,  in.  , <?Q 2 _ 

Capacitance  Gage  Reading  3ZZZZZI . 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


f  •St- 


Axial 
Pos i t ion 


Bottom  §\ 


n 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


*45°  90°  |80°  225"  270°  3 1 5C 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua  I i ty  Variable 


Specimen  No.  /„rr/t,r4e*ce 

Hole  Manufactur inq  Conditions  and  Procedures:  T-fcocuce  Srr>. 


Spindle,  rpm 
Cutting  Fluid: 


Mole  H\ 

Surface  Finish,  AA  $~o _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,Qq  (  Transverse  ,  p  q  i 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


J  V-.,: 

—  ...  r 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial  > 
Pos i t ion 


- - - , 

*5° 

90° 

o 

O 

GO 

225° 

hO 

o 

o 

315° 

Hole  H2 

Surface  Finish,  AA  .  .2.2, _ 

Protrusion,  in.  _ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  Q&  !L  T  ransverse  .  C  C'f  ± 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


y>/: 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 
Pos i t ion 


Bottom  #1 


n 


^5° 

90° 

o 

o 

CO 

225° 

C 

o 

r^. 

o 

LTV 

ro 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Qual I ty  Variable 


Test  Series 
Specimen  No.  ^ 


Hole  Manufacturing  Conditions  and  Procedures: 


//ax.  forf/tx fierce 


Food:  , 

Depth:  ( I nd .  Reading 


Hole  H\ 

Surface  Finish,  AA  _ 70 _ 

Protrusion,  in.  ,  J  t/ 1/ 

Perpendicular i ty ,  .001  in. /in. 

Longitudinal  ,  fiy  /  Transverse  ,  &&  jL 

Flush  Gage  Reading,  in.  ,  no  f _ 

Capacitance  Gage  Reading  ,.’4n2- _ 

Ex  i  t  Burr  He i ght ,  in. 


Bluing  Pin  Rol lout 


^y  '/l 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Hole  H2 

Surface  Finish,  AA  _ ZjZ _ 

Protrusion,  in.  _ ULHJC. _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .  c'OJL  S^Transverse  .0QX 

Flush  Gage  Reading,  in.  ,  Col. _ 

Capacitance  Gage  Reading  ,  ^ 0 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


/a 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 
Pos I t ion 


Bottom  #1 


n 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries 
Specimen  No. 


Qua  I i ty  Variable 


A/a  x.  /ju  rftxrtfAK.  f 


Hole  Manufacturing  Conditions  and  Procedures:  /fcooucr  Sro.  <V<V  f 


Feed:  {, 

Depth:  ( I nd .  Reading 


Hole  |M 

Surface  Finish,  AA  __ _ 

Protrusion,  in. 

Perpend  *ru I ar i ty~ .001  in. /in. 

Long! tud i nal  lSLS±-  T ransvcrse  ■  001 

Flush  Gage  Reading,  in.  -Jl&l _ 

Capacitance  Gage  Reading  JJ  os? 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Annular  Position 


INSPECTION  SHEETS  FOR  TEST  SERIES  9  -  SURFACE  ROUGHNESS 


112 


t 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  Quality  Variable  ■  /U  L  ^  [kith.  >»  J 

Produce  Good  Hole  Using  Following  Conditions: 

tools":  Tf  Centerdrl 1 1 ;  19/&1*  I  nT  pi  lot  dr  III;  Group  I,  Omark  Drill  Reamer  (TLD20f«0ARI -5) 

Spindle,  rpm  _ _ 3  IS'  _  Feed:  .  *\  A  '  S)  /,  C>  1  » 7 _ 

Cutting  Fluid:  Srr:.'  fjo  ^  ^ ^  >  Depth:  find.  Reading)  /  5>  c  ;> _ 


Results:  Specimen  No .  C c 

Surface  Finish,  AA 
Protrusion,  In.  ‘IjLlL 


Hole  #1 


-La. 


.  •  ■  — — -  t-  .  m  j. - - - 

Perpendicularity,  .001  In. /gage  length 

Longitudinal  Jc4/,«.-,Jransverse  & 


Flush  Gage  Reading,  m . 
Capacitance  Gage  Reading: 
Exit  Burr  Height,  in. 


jlCC 


2uL.L 


Bluing  Pin  Rol lout 


A ir  Gage  Readings  (.0001  In ._) 


Aihhi 

ar  Position 

Ax  I  a  1 

Posit  Ion 

0" 

45° 

90° 

135" 

180° 

225" 

■9 

315° 

Bottom  #1 

cr:i 

i  2 

■  1 

■  |  ■ 

hhmb 

■  -  ■ 

1  Hi  ■ 

■■■ 

_ 

cw 

on 

4  Z 

_±  x 

4  2- 

\mmmxm 

mam 

n 

0 

O 

0 

O 

TM 

1 _ 

vns 

1 

:.t  JL 

_LaLJL_ 

EFK1 

IHEH 

ng 

Hole  #2 


Surface  Finish,  AA  p  7  <<  ,t  , 

Protrusion,  In. _ .  /  ?  j. 

Perpendicularity,  .001  In. /gage  length 
Long!  tudlnal  ,oo^/t/cj  Transverse  , 
Flush  Gage  Reading,  in.  .  0  •  f 


Capacitance  Gage  Reading: 
Exi t  Burr  Height ,  in.  _ 


2S.Tr. 


B 1 u 1 ng  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


_ _ _ _ _ Aiuiul 

ar  Posi 

dim _ 

Axial 

Pos I t ion 

0" 

45° 

90° 

135" 

180" 

225° 

270" 

315" 

Bottom  *1 

*2  1 

nmnom 

-1  I 

4  / 

4  1 

4  l 

4  1 

__f _ l _ 

_ 

4-  1 

B1SI 

0 

O 

Q 

C  .... 

<3 

_ 0 _ 

_ a _ 

_ C _ 

■m  ■i.i 

JddAl 

.  f  ^ .  sr , 

t  /.  1... 

*  a  : 

-  <\  * 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  £  Qua  I  i  ty  Var  i  ab  I  e  _ 5  lL£UlAL±.  fo  u  (<>*  u.  .<*  J 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  02  Centerdr  i  1 1  ;  1 9/6^4  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TL020^0AR  1  -5) 

Spindle,  rpm  _ 2  S~ _ Feed:  /-/SA'/  ~  <0 .  S  J PA1_ _ 

Cutting  Fluid:  J~a  f>  fS,  c.  -  Ai  ~ ,  Depth:  (I  nd .  Read  i  ng )  y ,  S  4.9 


Results:  Specimen  No.  zH.lt  . 

Surface  Finish,  AA  <  p  A*  v.- 

Protrusion,  in.  _  _ .y  74- 


Hole  #1 


Perpendicularity^  .001  In. /gage  length 

Longitudinal  ,ic  //^vc^Trans  verse  ,  to  4  /'r/ CM 

l  r n j  •  _  _  ~  9 ;  _  _  ' 


Flush  Gage  Reading,  in 
Capacitance  Gage  Reading: 
Exit  Burr  Height,  in. 


.^2  g..<- 


4ejS. 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Anqul 

ar  Position 

Axial 

Pos i t ion 

0° 

45° 

O 

o 

cr* 

135° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  #1 
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- rr~ 
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B7/M 

S3 
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L  *5 

_<2_ 

_ a — 

.  „  .a _ 

*  / 

ran 

mrmm 

__<2 _ 

Surface  Finish,  AA  55~  Co  P> 
Protrusion,  in.  _ 


Hole  02 


.//  r  ; 


_ 72. _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  q  Transverse  ,  O C  3  Z-a'CV 
Flush  Gage  Reading,  in.  ■  3 _ 

Capacitance  Gage  Rqadinq:  3  &  S' 

Exit  Burr  Height,  in.  _ =£= _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 


Anoul 

ar  Posil 

Lion _ 

Axial 

Pos i t ion 

0° 

45° 

VO 

O 

o 

135° 

180° 

225° 

270° 

315° 

Bottom  01 

1  ■ 

02 

SB 

03 

~  •  v  -Ml 

HHHH 

■  ■ 

■■■■ 

mmmm 

- 0$ 
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_ u _ 
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mm 

_ i2. _ 
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EFFECTS  OF  HOLE  QUALITY 


Tost  Series  3  Quality  Variable  OiAZ/.r  As  Oil/,/,  t  S'-  (C  3  U 
Produce  Good  Hole  Using  Following  Conditions: 

Tools :  #2  Centerdrlll;  19/6G  i n 7  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1  -5) 

Spindle,  rpm  3  2. S’ _  Feed:  /v>, aJL  -0  S'J/M  _ 

Cut  t  i ng  Fluid:  ~f~A  P  —X*.  u/*\.  Depth:  ( I nd7  Reading)  /  .  A  ^  ^ 


Results:  Specimen  No. 

Surface  Finish,  AA 
Protrusion,  in. 


Hole  It 


.aa. 

./qaqi 


.A.ii- 


Perpendlculari ty ,  .001  ln.7gage  length 
longi  tudinal  .od^/wCH Transverse  q 
Flush  Gage  Reading,  in.  .£■  O  4 

Capacitance  Gaqe  Readinq:  1  AA 

Exit  Burr  Height,  !~  -  C 


i  n . 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Anqu 

ar  Position 

Axial 

Pos 1 t Ion 

0° 

45° 

O 

O 

<Ti 

135° 

c 

O 

CO 

225° 

270" 

315° 

Bottom  11 

12 
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.  ~f  1.  _ 
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_ 

_ 

mm 

c _ 

n 

S3 

_ 

Hole  12 


AA 


Surface  Finish, 

Protrusion,  in. _ _ 

Perpendicular!  ty,  .001  in". /gage  length 

Longitudinal  ,Ccl/ut.t  Transverse  .  a  3 
Flush  Gage  Reading,  in.  .  On  4 _ 

Capacitance  Gage  Reading:  *2  y  S’ 

Exit  Burr  Height,  in.  . . 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


_ Anaul 

ar  Posil 

Jon 

Axial 

Pos 1 t Ion 

0° 

45° 

VO 

o 

o 

135° 

180° 

225° 

ro 

O 

315" 

Bottom  11 

#2 

wmm 

13 

Em 

■f  3 

i  3 

-f  2 
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_ fi _ 
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115 


EFFECTS  Of  HOLE  QUALITY 


Test  Serles  —9 _  Quality  Variable  SufiFACG. 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  19 764  in.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ 3  2.  5 _  Feed:  -  / .  C  J A/1 _ 

Cutting  Fluid:  ^  To  D  Da  A  t)  r  Depth:  ( I nd.  Reading)  / .  S'O 


Results:  Specimen  No,  SA&  F.- 

Surface  Finish,  AA  ±±zJS±JZL 
Protrusion,  in.  ,f 


Hole  m 


Perpendicularity,  .001  in. /gage  length 

Long!  tudinal  .colAtc,  Transverse  ,gQ  / //ajq+ 

Flush  Gage  Read  i  ng  {  i  n.  .  op  7. _ 

Capacitance  Gage  Readinq: 

Exit  Burr  Height,  in.  -  _  - 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position _ 


Axial 

Pos i t ion 

0° 

45° 

VO 

O 

0 

135° 

C 

O 

CO 

225° 

270° 

315° 

Bottom  #1 

n 

H.  1  ■ 

■  1  ■! 
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99 
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mm 
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_ o _ 

O 
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mrmm 
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\ _ JL_ 
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o 

ehv i 

_ fe _ 

jgf£ 

fsncm 

—O. _ 

Hole  §2 

Surface  Finish,  AA  -68  Ac  *  ^  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ,/7Q _ 

Perpendiculari ty,  .001  In. /gage  length 

Long  i  tudinal  Transverse  /p _ 

Flush  Gage  Reading,  in.  .  P  o  Z. 

Capacitance  Gaqe  Rqadinq:  2 *7  7 

Exit  Burr  Height,  in.  *~L±.  . 


Air  Gage  Readings  (.0001  in.) 


_ Anaul 

ar  Posil 

:ion 

Axial 

Position 

D 

45° 

VO 

O 

o 

135° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  #1 

s 

n 

n 

+  / 

dh 
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_ D _ 

.. 

_ Q. _ 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  Quality  Variable  sj  /  „  ,  —  /  .  .  ..  lJ  &  x>J 

Produce  Good  Hole  Using  Foil owing  Conditions: 

Tools :  #2  Centerdrlll;  19/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TL020**0AR?-5) 

Spindle,  rpm _ 2.  /  G _ ’ _  Feed:  JzAaULs  Lj2JL££± _ 

Cutting  Fluid:  _ fid  ✓ _  Depth:  (Ind.  Reading)  /  . 


Results:  Specimen  No.  SS/  C  7~  Hole  II 

Surface  Finish,  AA  A*.  _ 

Protrusion,  In.  ,  7~J> -4L 

Perpendicular  1 1  y ,  .001  I n .  /gage  1  engt  h 


Long  I tudinal 
Flush  Gage  Reading,  'In. 
Capacitance  Gage  Reading 
Exit  Burr  He  I gh 


//>TfA  Transverse 
fx  -  a  a  z 


In. 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


Angu 

lar  Position 

Axial 

Posl t Ion 

0° 

45" 

90° 

135“ 

100" 

22!)° 

'•a 

O 

31!)° 

Bottom  #1 
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_ n 

■  ■ 
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■f  i 
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_u _ 

A  -i... 
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_ <2 _ 

-LJ. _ 

\i 


» 


Hole  #2 

Surface  Finish,  AA  <4-4- j.i  ,n. _  Bluing  Pin  Rol  lout 

Protrusion,  In.  _ 3]  _ _ 

Perpendicularity,  .001  Tn./gagc  length  ~ 

Longitudinal  ,<?j  //.aJcj$ ransverse 
Flush  Gage  Reading!  In.  .Yin  P. _ 

Capacitance  Gaue  Reading:  "2  k  O  _ 

Exit  Burr  Height,  in. _ __  ~ 

Air  Gage  Readings  (.0001  In.) 


_ _ Annul 

ar  Posl 

.Ion _ 

Axial 

Posl t Ion 

0° 

VO 

O 

c 
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100" 

225" 

270° 
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Bottom  #1 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  9  Quality  Variable  JS  O/’ 


/-  i  (6 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  19/6V  in.pl  lot  drill;  Group  1,  Omark  Drill  Reamer  (TL020<«OAR1 -5) 

Spindle,  rpm  _ 2  /  (T _  feed:  -  /■  0  _ 

Cutting  Fluid:  ;  -  A:  Depth:  (Ind.  Read  Ing) j ,  ££■& 


Results:  Specimen  No.  f ^ 

Surface  Finish,  AA  r- p  --  J*  Z 

Protrusion,  In.  . Tp 3  J 

Perpend  leu  lari  ty^  .  001  inT/gage  I  eng  1 1 
Longitudinal  Transverse 

Flush  Gage  Read  I ng , T  In.  cr> 

Capacitance  Gage  Reading:  2TX^~ 

Ex 1 t  Burr  Height,  in.  _ 


Hole  II 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In. 
Angular  Position 


Axial 
Pos I t Ion 

Bottom  #1 

IT 


180°  2 2b 0 


270°  315° 


Hole  #2 


Surface  Finish,  AA  4 Q  -  f 7  a  <. , t 

Protrusion,  in.  _ ,  C. Cl 

Perpendicular! ty^  .001  In7/gage  lengt 


Longitudinal  .ealA/Jtu Transverse 
Flush  Gage  Reading,  In.  >Cc  ? _ 

Capacitance  Gaqe  Rgadlnq:  2.Z5  / 

Exit  Burr  Height,  in.  ‘^**a  /  '  - 

Air  Gage  Readings  (.0001  in. 


Bluing  Pin  Rol lout 


Axial 

Position 


0°  45° 


90°  135° 


225°  270"  31  b° 


Bottom  #1 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  5  Quality  Variable  S'Jti/  CL-'  /  ; ;y  . v V  ^ C  3  ^  ^  j 
Produce  Good  Hole  Using  Following  Conditions: 

Tools:  1 2  Centerdrl  1 1 ;  1 9/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ Z  / <3 _  Feed:  _ 

Cutting  Fluid:  STa  D  DA/ A  JS£jL£L&Z1  Depth:  (ind.  Reading) 


Results:  Specimen  No.  fk&ca  .  Hole  II 

Surface  Finish,  AA  3  r  -  ^  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ,  /  SS _ 

Perpendicular! ty,  .001  in. /gage  length 

Longitudinal  .flo^ypTransverse  ,0a  i///-jc_h 

Flush  Gage  Reading,  In  t  0  _ 

Capacitance  Gage  Reading:  2.  O 

Exit  Burr  Height,  in.  _ — ■■■  ■ _ 


Air  Gage  Readings  (.0001  In.) 


Anau 

ar  Position 

Axial 

Posi t ion 

0° 

45° 

VO 

O 

0 

135° 

0 

O 

CO 

225° 

O 

O 
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315° 

Bottom  #1 

n 

■  ■ 
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vn 
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nm 
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Enu 

■  f  /— 

R V/JM 

_f_J _ 

Hole  n 


Surface  Finish,  AA 
Protrusion,  In. 


4  2  ifrn 

^07 _ 


Perpendicularity,  .001  in. /gage  length 

Longitudinal  .oo^cx/Transverse  ■eo////’yc// 
Flush  Gage  Reading,  In.  . ^  &  *3  ' 

Capacitance  Gage  Reading:  “2 .67 

Height  ‘ “  “ 


Exit  Burr 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


Anau 

ar  Posil 

Lion _ 

Axial 

Posi tion 

0° 

45° 

VO 

O 

O 

135° 

180° 

22b° 

0 

0 

r-» 

CM 

315° 

Bottom  01 

n 
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n 

n 

_ <2 _ 
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_ e _ 

O 

0 

mrmm 

1  li- 

±4— 

ma 
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im 
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_±J _ 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  3  Quality  Variable  S'vAFAC.G  fiouartA/C  gST  ( 4ov^J 
Produce  Goo!  Hole  Using  Following  Conditions: 

Tools:  |2  Centerdr 1 1 1 ;  19/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ 2  /  O _  Feed:  A/si/Jb  -  /. O  J  _ 

Cutting  Fluid:  h  A  'f _  Depth:  ( I nd.  Reading)  / ,  A 


Results:  Specimen  No. 

Surface  Finish,  AA  ^  jT  a 

Protrusion,  in. _ ,  1M 


Hole  II 


Perpendicularity,  .001  In. /gage  length 

Longitudinal  Transverse  .oo^/z/jej-i 

Flush  Gage  Reading,  Mn.  t qQ  2. _ 


in. 

Capacitance  Gage  Reading: 
Exit  Burr  Height,  in. 


16C* 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position _ ^ _ 


Axial 

Position 

0° 

45° 

VO 

o 

o 

135° 

180° 

225° 

270° 

315° 

Bottom  §\ 

n 
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■■■■ 
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_ a. _ 
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Hole  12 


Surface  Finish,  AA 
Protrusion,  In. 


JT.fi -&SLjku.  Axtl 


Pe  rpend I cu I  a  r I ty,  .001  In. /gage  length 

Longitudinal  .ael/^/oyTransversc  .a o&//*jc-u 
Flush  Gage  Reading ,  in.  . c;.  4 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  in. 


Air  Gage  Readings  (.0001 


Bluing  Pin  Rol lout 


ar  Posi 

:ion _  _ 

Axial 

Position 

D 

45° 

O 

O 

o\ 

135° 

180° 

— 

225° 

270° 

315° 

Bottom  #1 

mm 

n 
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EFFECTS  OF  HOLE  QUALITY 


cs  53  Qual  I  ty  Variable  U,<  j  ACL  Ra  U  ^A/A/E 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  H 2  Centerdrill;  19/64  In!  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5 

Spindle,  rpm  _ 2^2 _ _ _  Feed:  _ 

Cutting  Fluid:  S~r  a  li  DAf  t  .Vaty/w-  Depth:  (Ind.  Reading)  /  .  9  SC _ 


Results:  Specimen  No.  SE  5  C  7*  Hole  H\ 

Surface  Finish,  AA  _  ilHi  ng  Pin  Rol lout 

Protrusion,  in.  _ 

Perpendicularity,  .001  in. /gage  length 
Longitudinal  .^p/,»fc>Transversc 

Flush  Gdge  Reading, In!  ,  ca3 _ 

Capacitance  Gaqe  Readinq:  ?.?  *1^ 

Exit  Burr  Height,  in. _ - _ 


Air  Gage  Readings  (.0001  In.) 


Anqu 

ar  Position 

Axial 

Pos i t ion 

0° 

45° 
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O 
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Hole  §2 


Surface  Finish,  AA  ±£j^JLJl±i 
Protrusion,  in.  _ 


Perpendlculari ty^  .001 in. /gage  length 


Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Rol lout 


n®mi 

Axial 

Post  t ion 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

mm 

n ' 

#3 

1'  1  ■ 

■ . .  1  ■ 

HHHHH 

HHHBi 

■■■■ 
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ns 
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tm 
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rdU. - 1 

Produce  Goo 

Tools :  #2  Centerdrl 1 1 ;  1 

Spindle,  rpm  _ 3  2.>£~ 

Cutting  Fluid:  ~T~a t‘  A 'l a, 


In,  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20**0AR  1  - 5 ) 

_ 3 _  Feed:  _ 

-  ALort  Depth:  (Ind.  Reading)  / ,  Q SG 


Results:  Specimen  No.  2.C  3  T  Hole  #1 

Surface  Finish,  AA  _ JTX-.Zg- Aau _ 

Protrusion,  in.  _  /  &  / _ 

Perpendicular! t/i  .001  In. /gage  length 

Longitudinal  .Cfi  Transverse  ,:r  *>///*:* 

Flush  Gage  Reading,  Tin.  ■  _ 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  in.  - - 


Bluing  Pin  Rol lout 


Axial 
Posit  Ion 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos I t I 


Hole  §2 

Surface  Finish,  AA  *1$-  C8  ^ _ 

Protrusion,  In.  _ ,  /  AV _ 

Perpendicular! ty ,  .00 I  InT/gage  length 
Longitudinal  £  Transverse 

Flush  Gage  Reading,  in.  .  Cc  3 _ 

Capacitance  Gaqe  Rqadlnq: 

Exit  Burr  Height,  in.  .  - 

Air  Gaqe  Readinqs  (.0001  in.) 


Bluing  Pin  Rol lout 


Axial 

Position 


225°  270°  315° 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  9  Qual  I  ty  Variable  «S  UjjPA  C£"  Ro  ( 6 \/u 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  § 2  Centerd rill;  19/61*  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ ^  / £> _  Feed:  -/.Cl  />7  _ 

Cutting  Fluid:  _ Q/j  y _  Depth:  ( I nd  Reading)  /,  9 SO 


Results:  Specimen  No.  Hole  #1 

Surface  Finish,  AA  £ &  -  <?&>  u  _  Bluing  Pin  Rollout 

Protrusion,  in.  _ .  /  «?  p _ 

Perpendicular! ty,  .001  In./gage  length 

Longitudinal  /r »  />*»/.■ Transverse  .6 cz.A/vc  v 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading:  2.0  & 

Exit  Burr  Height,  in.  - - — _ 


Air  Gage  Readings  (.0001  In.) 


Anqu 

ar  Position 
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_ 2. _ 

mm 
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Hole  HI 

Surface  Finish,  AA  _  Bluing  Pin  Rollout 

Protrusion,  in.  _ ./  _ 

Perpendicular  I ty,. 001  in. /gage  length 

Longitudinal  Transverse  ,oo>//ssc.' 

Flush  Gage  Reading,  'In.  _ 

Capacitance  Gaqe  Readinq:  “2 -OO 

Exit  Burr  Height,  in.  -  , 


Air  Gage  Readings  (.0001  in.) 


_ —  _ Anaul 

ar  Posil 

LLoa 

Axial 

Posi t ion 

0° 

45a 

VO 

o 

o 

135° 

0 

o 

CO 

225° 

o 

O 

C\J 

315° 
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_i_J _ 
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Test  Series 


EFFECTS  OF  HOLE  QUALITY 
Qua!  Ity  Variable  >S uA/Cjnc.i 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  §i  Centerdrill;  1 9/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  2.  jO _  Feed:  MaOD-  J.G  IPn _ 

Cutting  Fluid!  Ht f  V  Depth:  (ind.  Reading)  J.PtS'n 


Results:  Specimen  No .  SA 5~C ~f~ 

Surface  Finish,  AA  &  o  ~  7Z-  ju 

Protrusion,  in.  _ « / 

Perpendicularity,  .001  in./gage  lengtl 
Longitudinal  Q  Transverse  _ 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading: 


Hole  It 


Bluing  Pin  Ro) lout 


Air  Gage  Readings  (. 


Anqular  osi 


525! 


Axial 
Pos I t I on 


Bottom  II 


225°  270°  315* 


Hole  12 

Surface  Finish,  AA  S2.  A  ^ _ 

Protrusion,  In.  _ ,/C /  _ 

Perpendicular! ty,  .001  In./gage  length 
Longitudinal  ,co  (/*{;.  Transverse  . 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gaqe  Readinq:  2.  n  2 

Ex 1 1  Burr  Height,  in.  *  ■  •  - - 

Air  Gaqe  Readinqs  (.0001  in.) 


Axial 

Position 


Bottom  II 


Bluing  Pin  Roi lout 


45° 

VO 

o 

o 

135° 

180° 

225° 

270° 

315° 

Produce  G 

Tools:  ?2  Centerdrill;  19 

Spindle,  rpm _ 2  /  D 

Cutting  Fluldl  D/Cv 


m 


in.  pilot 


Results:  Specimen  No.  <, 

Surface  Finish,  AA  1  ±  ~  S3  /_«_ 

Protrusion,  In.  _ ,  p 

Perpendicular  i  ty,  .001  In. /gage  lengt 

Longitudinal  .  )t2,  'tK  yTransverse  .ff/y'/sic- 
Flush  Cage  Reading,  In. 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  in.  — . 

Air  Cage  Readings  (.0001 


os i t Ion 


Ajdai 

Position  0°  45°  90°  135° 


Bottom  II 


225°  270°  35 


•  Hole  #2 

Surface  Finish,  AA 
Protrusion,  in.  ,/to?, 

Perpendiculari  ty,  .00l  in./gage  length 
Longitudinal  p  Transverse 
Flu  h  Gage  Reading,  in.  ,  x _ 

Capacitance  Gage  Reading:  2*?/ 

Exit  Burr  Height,  in.  - 

Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Rol lout 


Axial 

Position 


90°  135° 


225°  270"  315° 


Bottom  #1 


i 


EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qua) i ty  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  H2  Centerdrill;  1 9/64  In"  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm _ 1  /  p _  Feed:  >//•///)  -  A  C  rp/H _ 

Cutting  Fluid:  // '  /  Depth:  (ind.  Reading) 


Results:  Specimen  No.  "ZjC.  ~T  <  Hole  II 

Surface  Finish,  AA  4  :  <■  Mo  A ^-1 1 _ 

Protrusion,  in.  _ W  s___== 

Pe r pend i cu I a r i ty,  .001  In./gage  length 

Longitudinal. 002/ri*  Transverse  ho* 

Flush  Gage  Reading,  in.  .  Op  3 _ 

Capacitance  Gage  Reading:  2. /  o 

Exit  Burr  Height,  In.  _  _ 


Axial 

Position 


Bottom  #1 


Air  Gage  Readings  (.0001  in. 


Bluing  Pin  Rollout 


45° 

VO 

O 

0 

135° 

O 

O 

OO 

225° 

270° 

315° 

Hole  12 

Surface  Finish,  AA  iiu _ 

Protrusion,  in.  . . 

Perpendicularity,  .001  In7/gage  length 
Longitudinal  ,0c  Transverse  .  00 

Flush  Gage  Reading,  in.  ,  00  •>> _ 

Capacitance  Gage  Reading:  ZL <S<P 

Ex  1 1  Burr  Height,  in.  ^1—  - - 

Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Rollout 


Axial 
Pos i t I on 


Bottom  §\ 


45° 

VO 

0 

0 

135° 

180° 

225° 

270° 

315° 

j 

£ 


126 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  9  Quality  Variable  Su/jfAQt  fio  ^ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools :  1 2  Centerdrlll;  19/64  i n7  pilot  drill;  Group  l,  Omark  Drill  Reamer  (TLD2040AR 1-5) 

Spindle,  rpm  _ 2/0 _  Feed:  ///'*!)  /,  O  _ 

Cutting  Fluid:  pM  / _  Depth:  (lnd~  Reading)  / , 


Results:  Specimen  No .  ,<T Hole  II 

Surface  Finish,  AA  /;  p  -  Tg  ^  ,<_/ _  Bluing  Pin  Rollout 

Protrusion,  in. _ >  / £  Q  _ 

Perpendicularity,  .001  In./gage  length 

Longitudinal  C  Transverse  . 60  2//sj<lh 

Flush  Gage  Reading,  in.  ,  <. _ _ 

Capacitance  Gage  Reading:  "7 

Exit  Burr  Height,  In.  _ -  ■ _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i  .lL°n _ _ _ 


Axial 

Posi t ion 

0° 

45° 

O 

o 

as 

135° 

o 

O 

00 

225° 

270° 

315° 

Bottom  #1 

~ir~ 

■  ■ 

wmmm 

mmmm 

HHHH 

■ '  ■ 

_ n 

maurA 

■■  ■ 

■  — 

mmm 

+  ! 

-4-  / 

mmm 

■4  l 

-f  / 

•+  / 

1 _ 

_ fl — 

—CL _ 

_fi _ 

Cf . 

■  O  ... 

_ a _ 

_ Q _ 

_ a. _ 

Hole  #2 


Surface  Finish,  AA 
Protrusion,  in. 


Perpendicularity,  .001  in. /gage  length 

Long  1 1 ud  1  na  1 . ‘  Transverse  ,6c£//a!C/- 
Flush  Gage  Reading  /  In.  .004- _ 

Capacitance  Gaqe  Rqadinq:  iC *4- 

Exit  Burr  Height,  in.  . . 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


ar  Posil 

Lion  _  _ 

Axial 

Position 

D 

45° 

VO 

o 

o 

135° 

o 

O 

co 

— 

225° 

270° 

315° 

Bottom  #1 

S 
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#3 

■  ■ 
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_ a. _ 
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KEPI 

ZTKm 

Em 

*  a.s 

EfU 

mm 

mwmm 

V  ]  f*  ■  -hU 

127 


MANUFACTURING  REPORT:  TAPERED  HOIES 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  It 

Surface  Finish,  AA  _ y  Q _ 

Protrusion,  in.  _  _ \/4L7. 

Perpendicular i ty,  .001 in. /in. 

Longitudinal  .00  /  Transverse  .00  2. 

Flush  Gage  Reading,  in.  — .  OO / _ 

Capacitance  Gage  Reading  2  SS~ _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /. ?S’S‘ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 

Bottom  II 
_ #2_ 

- ft 

15 


CO 

0 

0 

2250 

270° 

315° 

Hole  12 

Surface  Finish,  AA  _ £3. _ 

Protrusion,  in.  _  _ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .ooj.  Transverse  .c>62~ 

Flush  Gage  Reading,  in.  OO / _ 

Capacitance  Gage  Reading  2  5*3 _ 

Exit  Burr  Height,  in.  _ 


Bluina  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


ottom  II 


12 


Figure  \k  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Q  Quality  Variable 
Specimen  No. 

Hole  Manufacturing  Conditions  and  Procedures 


Hole  11 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ ./yR _ 

Pe rpend i cu 1  a r i ty,  .001  in. /In. 

Longitudinal  .  qq  /  Transverse  Q 
Flush  Gage  Reading,  in.  o  Q? 

Capacitance  Gage  Reading  2 
Exit  Burr  Height,  in.  _ 


Bluing  Pm  Rollout 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


*♦5° 

90° 

o 

O 

CO 

225° 

270° 

315° 

Hole  §1 

Surface  Finish,  AA  o _ 

Protrusion,  in.  _ SJL _ 

Perpendicularity,  .001  in./in. 

Longitudinal  . OQ /  Transverse 
Flush  Gage  Reading,  in.  0  02* 

Capacitance  Gage  Reading  2  3 O _ 

Exit  Burr  Height,  in.  _ 


Axial 

Position 


Bottom  #1 


n 


Ai r  Gage  Readings  (.0001  in.] 


Bluing  Pin  Rollout 


Angular  Posi 

tion 

45° 

90° 

O 

O 

CO 

225° 

270° 

315° 

Figure  1 4  *  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm 
Cutt Ing  Fluid: 


Hole  #1 

Surface  Finish,  AA  _ _ 

Protrusion,  In.  _  _ -/St _ 

Perpendicular i ty^ .001 In. /in. 

Longitudinal  .OOP V* Transverse  . £>0/ 

Flush  Gage  Reading,  In.  „  Qd?  / _ 

Capacitance  Gage  Reading  ZQfl _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


#2 


o 

45° 

90° 

180° 

225° 

270° 

315° 

Hole  #2 

Surface  Finish,  AA  _ 7  S~-BQ _ 

Protrusion,  in.  _ ,j  «✓  Q _ 

Perpend  leu  lari ty,  .001  in. / 1 n. 

Longitudinal  002-  Transverse  j 
Flush  Gage  Read  Ing,  In.  ,  002. 
Capacitance  Gage  Reading 
Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  I n ♦  | 
Angular  Position 


Axial 
Pos I t ion 


O 

45° 

UD 

O 

o 

D 

o 

GO 

225° 

270° 

315° 

Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  §\ 

Surface  Finish,  AA  _ co-^-r 

Protrusion,  tn.  _ -  /  3  O _ 

Pe  rpend I cu  I  a  r I ty,  .001  In. /In. 

Longitudinal  .00/  Transverse  O 
Flush  Gage  Reading,  In. 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Hole  HI 

Surface  Finish,  AA  £ 

Protrusion,  In.  _  _ -/rj: _ 

Perpendicularity,  .001  In. /In. 

Longitudinal  O  Transverse  OOl 

Flush  Gage  Reading,  In.  r,<?.QJtr _ 

Capacitance  Gage  Reading  Z  /T 

Exit  Burr  Height,  in. 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Bluing  Pin  Rollout 


.c- 

vn 

o 

90° 

o 

O 

oo 

225° 

O 

o 

CM 

315° 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qual i ty  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  §2  Centerdrlll;  19/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20**0AR1*5) 

Spindle,  rpm  _ 22Jl _  Feed;  ~  5T 1  Prt _ 

Cutting  Fluid:  T/ir  /C  >  Ali/M.  Depth:  ( I nd.  Reading)  j 


Results:  Specimen  No.  /  .Hole  H\ 

Surface  Finish,  AA  30  -  3 A  ^ 

Protrusion,  In.  _ „ / g  <  _ 

Perpendicularl ty,  .001  fn. /gage  length 
Long  I  tud  Inal  Transverse  ,oo 

Flush  Gage  Reading,  In.  ■  CO 3  ^ 


Capacitance  Gage  Reading: 
Exit  Burr  Height,  in. 


Axial 
Pos I t Ion 


Air  Gage  Readings  (.0001  In.) 
Angular  Position _ 


Bluing  Pin  Rollout 


180°  225° 


270°  315" 


Bottom  H\ 

w 


.4.1,  S'  JJ_ 


.  Hole  n 

Surface  Finish,  AA  3g.  3 8  _ 

Protrusion,  In.  _ .  )M  gj _ 

Perpendicularl ty,  .001  ln.7gage  length 

Long  I  tud  Inal  ransverse  .  oo^  /yntc.^ 

Flush  Gage  Reading,  'in.  ,  gg  _ 

Capacitance  Gage  Rqadlnq:  313 

Exi  t  Burr  Height,  irt.  - 

A I  r  Gage  Readings  (.0001  In.) 


Bluing  Pin  Rollout 


Axial 
Pos I tion 


225°  270°  315° 


Bottom  H  1 


EFFECTS  OF  HOLE  QUALiTV 


Test  Ser,es  —2 _  Quality  Variable  SufifACC  ficuGMeSS  **+*,.) 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  1 9/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ 3.2^ _  ^ ‘  _ 

Cutting  Fluid:  7~ AP  Mak/CL  -  A^om  ■  Depth:  (Ind.  Reading)  /,<3-4A 


Results:  Specimen  No.  .  .  Hoje. 

Surface  Finish,  AA  A4 

Protrusion,  in. 


#1 


_ tJ^U. _ 

Perpendicularity,  .001  In. /gage  length 

Longitudinal,^ t//A f/  Transverse  i/^jCa- 

Flush  Gage  Reading,  in.  c  C  A- _ 

Capacitance  Gage  Readinq:  3.^(3 

Exit  Burr  Height,  In.  - - - 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


Anqu 

ar  Position 

Axial 

Posi t Ion 

0° 

45° 

O 

O 

o> 

135° 

c 

O 

CO 

225° 

ro 

o 

c 

315° 

Bottom  #1 

n 

■  ■ 

■  | 

■  I  • 

■mu 

BHi 

_ n 

mrm 

f  2 

-F  l 

M 

•+  i 

0 

4-  C..S" 

m< 

_ <2 _ 

c 

o 

o 

■M 

o 

1 _ 

n 

mm 

C 

_ e. _ 

_ a _ 

_ £ _ 

Hole  §1 


Surface  Finish,  AA  /y-/g  />  «./ _ 

Protrusion,  In.  .  J fi  O _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  ,g0 a/M^Transverse  ,cc  2/W/V 
Flush  Gage  Read  I  ng ,  'i  n .  ,  r>  a  _ 

Capacitance  Gaqe  Reading:  3^0 

Exit  Burr  Height,  in.  . — 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


ar  Posi] 

■  Ion 

Axial 

Post  tion 

D 

45° 

90° 

135° 

100° 

225° 

270° 

315° 

Bottom  i 1 

s 

#2 

■  MH 

#3 

4  2. 

CTFJP  ». 

Kwm 

+•  2. 

4  1 

4  /.S’ 

twxm 

g«a 

\wmmam  im 

0 

n 

_ 0 

_ 4 _ 

e> 

■m 

_ a _ 

1  15 

O 

mg 

Enn 

+  Q* 

nggg 

•j  _ 

mi 

134 


Goo 


ow 


Mil* 


Tools: 

Spindle,  rpm 
Cutting  Fluid 


d  Hole  Using 
72  Centerdrlll; 


Foil 

IW 


Jit 

pilot  dr 


ons ; 


Tl 


-Sil  IMt* 


Group  I,  Omark 
Feed: 

Depth:  (Ind. 


Drill  Reamer  (TLD2040AR1 -5 


Reading 


wTjZ 


2S&. 


Results:  Specimen  No . .fTC  Hole  #1 

Surface  Finish,  AA 

jAL&n _ 

Protrusion,  In.  ,  /a  3 

Perpendicular  I ty,  .001  In./gage  length 
Longitudinal  g  Transverse  . 00  2. 

Flush  Gage  Reading,  In.  ,  /?P3L _ 

Capacitance  Gage  Reading:  3_GJ3 

Exit  Burr  Height,  in. _ s— -= _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


_ _ _ Anuu 

Axial 

Position 

D 

45° 

0 

0 

0* 

135° 

180" 

i  225° 

270” 

315" 

Bottom  #1 

1 2 

■  ■ 

■  ■ 

■ 

BHflHi 

HBBBB 

hbbbi 

wtmmmi 

#? 

BHBB 

BHBB 

■BBBB 

BBBI  B 

HBBBB 

— 

■  ■ 

Q 

0 

. . O 

<? 

mem 

O 

0 

#5 

mm 

+  / 

_±J _ 

_±J _ 

__i_i _ 

wwm 

_±J _ 

rnr™ 

AA  /B-3.LA< 
_ U93 _ 

.001  In. /gage 


Hole  12 


■i-iu 


Surface  Finish, 

Protrusion,  In.  _ _ _ _____ 

Perpendicularity,  .00l"  ln\7gage  length 
Longitudinal  Transverse  C 

Flush  Gage  Read  I ng ,  I  n .  .  co  3  _ 

Capacitance  Gaqe  Reading: 

Exit  Burr  Height,  In.  - 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


_ Anaul 

Lflr  Pqs 1 1 

Lion 

Axial 

Post  tion 

s 

45° 

90° 

135° 

180" 

225" 

270" 

315° 

Bottom  #1 

S 

|  | 

iMin 

■  ■ 

13 

■  ■ 

■  ■ 

|  ■ 

BBHHi 

■BBBBB 

■BUB 

■BBBB 

■BBBBil 

■■in 

0 

O 

<3 

a 

_ a _ 

■■in 

arm 

mv 

—1—1 — 

-±J _ 

-±J _ 

j±J — 

gw 

mam 

Test  Series 


EFFECTS  OF  HOLE  QUALITY 
Quality  Variable  ^  <L  j 


Produce  Good  Hole  Using  Following  Conditions: 

Tools':  #2  CenterdrMI;  19/6**  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3.  /  Q _  Feed:  //A  a/Sj  -/j  .  C  J  />j* _ 

Cutting  Fluid:  TaA  /TV-  ,/C  ~  A/  tjrt.  Depth:  ( I nd .  Reading)  /  ,  Q  <2? 


Results:  Specimen  No. 

Surface  Finish,  AA  /£  -  30  ^ 

Protrusion,  in.  . ^.aa- _ 

Perpendicularity,  .001  In./gage  length 
Longitudinal  ,tc  Transverse 
Flush  Gage  Read i ng ,  i n .  ,  p  p  3 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  in.  _ — _ 


Hole  #1 


Bluing  Pin  Rol lout 


Axial 

Position 


Bottom  #1 


Air  Gage  Readings  (.0001  in.) 


ar  Positior. 


225°  270°  315e 


Hole  n 

Surface  Finish,  AA  ~  2- T  m.  t.  _ 

Protrusion,  in.  _ j_7  97,  . . 

Pe rpend i cu 1  a r I ty^  .001  In. /gage  length 

Longitudinal  Q  Transverse  O _ 

Flush  Gage  Reading,  in.  , op 

Capacitance  Gaqe  Rgadinq:  2.  Z. 

Exi t  Burr  Height,  in.  — — 

Air  Gage  Readings  (.0001  In.) 


Axial 

Position 


Bluing  Pin  Rol lout 


45° 

VO 

O 

O 

135° 

O  1 
CO 

i 

225° 

270° 

315° 

Bottom  # 1 


#3 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  9  Quality  Variable  ^ c  £  u  a//A/£S  S  (  32  m  «-rv  , ) 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  1 2  Centerdrlll;  19/64  InT  pilot  drill;  Group  t,  Omark  Drill  Reamer  (TLD20^tOAR1  -5) 

Spindle,  rpm  3  2.  S’  _  Feed:  /•/>  ,JK  -6.  S' I  PM _ 

Cutting  Fluid:  Ta0  -Alum.  Depth:  (ind.  Reading)  / .  <=)<£> 


Results:  Specimen  No 

Surface  Finish,  AA 
Protrusion,  in. 


4£J3r 
3  1  -28 


Hole  #1 


_ ./£/ 

Pe rpend I cu 1  a r I ty,  .001  In. /gage  length 

Longitudinal  .go  V/^cji  Transverse  _ 

Flush  Gage  Reading,  Mn.  ,oc  *3 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  In. 


■31ft 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


ar  Position 

Axial 

Position 

D 

45° 

\o 

o 

o 

135° 

0 

o 

GO 

225° 

270° 

315° 

Bottom  #1 

*2 

■  ■ 

1  ’  ■ 

■■mm 

■mm 

_ n 

■  ■ 

■  ■ 

■  ■ 

■  ■  ■ .  ■ 

HHHB 

MHHH 

■  m 

mmmaim 

0 

O 

....  o .. 

o 

‘‘''-IVl 

0 

gsa 

1 _ !L_ 

-  ft—. 

o 

_ 2_ 

0 _ 

_ £ _ 

o 

m i 

Hole  HI 

Surface  Finish,  AA  M  o* _  Bluing  Pin  Rollout 

Protrusion,  in.  _  .  Jkz .. ,  , . .ZZ 

Perpendicularity,  .001  In./gage  length 
Longitudinal  ,ee  i-JuJuA  ransverse  ,  ge  / 

Flush  Gage  Reading,  'in.  ,aJ2. 

Capacitance  Gage  Reading:  3  /  S" 

Exit  Burr  Height,  in.  v  - 

Air  Gage  Readings  (.00Q1  In.) 


:lon _ 

Axial 

Position 

o 

45° 

90° 

135° 

O 

o 

CO 

— 

225° 

o 

O 

r>. 

CJ 

315° 

Bottom  #1 

s 

n 

#3 

+  /. 

4/, 

+  / 

4-  / 

M. _ 

±1 _ 

dL/ _ 

- IT" 

o 

O 

0 

O 

o 

o 

CJ 

o 

_ £5_ 

_  fl  _ 

_ 2 _ 

_ 2 _ 

o 

_ £ _ 

_ £ _ 

0 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  ,  3 .  Qua  I  i  ty  Var  lable  5  UfinACtT  Ac  (/ZT^ 

Produce  Good  Hole  Using  Following  Conditions:  s jajd£tKS>  ~ZG) 

Tool s :  HI  Centerdr ill;  1 9/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3ZS"  _  Feed:  /Ja _ 

Cutting  Fluid:  D/ty _  Depth:  (Ind.  Reading)  / ■  $> S 2. 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  Ah  Dt  ?/€■!)  Z-/-/  -I /VAX  i  P/sV  Hfrt 


Spindle,  rpm 
Cutting  Fluid: 
Procedure:  Hi  ill 


MJL 


Feed :  jyau&i-z. .j.i.cai. _ 

Depth:  (Ind.  Reading)  /  .-j,/  o 


£ _ C/-Sy/yX  -hUU± _ it&JLEjLSJ.  zr _ AkA&iLA _ /SS-AM 


W,L  tH _ flU  A  t  AiE  J? 

■■  F.££LA _ 


&£/LdA f  X _ UJLLAUZl _ facjr/lrtrr  /SASj£> 


Results:  Specimen  No.  3C C*  7~  Hole  #1 

Surface  Finish,  AA  IOo-/^Ox^  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ Ut£> _ 

Perpend icu lari ty,  .001 in. /gage  length 

Long  i  tud  I na I Transverse  go  o _ 

Flush  Gage  Reading  /  in.  oc  3 _ 

Capacitance  Gage  Reading:  2*3  7 _ 


Air  Gage  Readings  (.0001  in.) 


.  .  .  _ AnauJaLPoslt 

ion  .  _ 

Axial 

Position 

0° 

45° 

o 

O 

C7> 

135° 

180° 

225° 

270° 

!f  1 

±1 

...  n 

.  .  #3 

+  /.s- 

±  .LSI. 

.±J*ST  . 
-J..J . 

a,  l  r. 

+  /•  r 

4  2- 

rroi 

_ £k_ 

_iJ _ 

-±J_. 

A.  1 

-t-fl.r 

A  j  jSL. 

y  / 

fa™ 

- fiL5 _ 

JJL— 

±  iS 

jL-L  _ 

Hole  HI 

Surface  Finish,  AA  —  /2.Q  jU  _  Bluing  Pin  Rollout 

Protrusion,  in.  _ >  /  ff  ?> _ 

Perpendicularity,  .001  in. /gage  length 
Longitudinal  .t>oi //a!CH Transverse  ,oo 
Flush  Gage  Reading,  in.  ,qq  3  ' 

Capacitance  Gage  Reading:  3 _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Pos i t ion 


Axial 

Pos i t i on 

is 

45° 

o 

O 

crt 

135° 

o 

O 

co 

225° 

270° 

315° 

Bottom  #1 _ 

n 

■H 

gg 

_ #3 

jb  3 

. .. 

jL3kX 

i  3.iL 

MS 

+  4- 

+  4-  .... 

1— 

■m 

fe.r 

4*  i 

na 

mBSmm 

aJ. 

_±_J _ 

_±_2. 

+  L. 

cm 

±  1  — , 

iiSI 
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Produce  Good  Hole  Using  Following  Conditions:  /’v>A/pcrA:S/T£) 

Tools:  #2  Centerdr 1 1 1 ;  1 9/6^*  InT  pilot  drill;  Group  I,  umark  Drill  Reamer  (TLD2040AR1-5) 


Tools:  #2  Centerdr 

Spindle,  rpm  _ J 

Cutting  Fluid:  _ 


Modify  Good  Holes  Using 
Tool:  A7*ri,h/er/J 


Spindle,  rpm  _ /  3  5- 

Cutting  Fluid:  /?/ 

Procedure:  htut-L  rf 


Following  Conditions: 


Feed : 
Depth: 


eed : 
Depth: 


find.  Reading) 


find.  Reading) 


Results:  Specimen  No.  ■»a2r 

Surface  Fluish,  AA  _ fig  -  He  ju 

Protrusion,  in.  ./  28^ - - - 

Perpendicular  1 ty^  Tool  in./gage  length 
Longitudinal  Transverse 

Flush  Gage  Reading,  in  ,  00  / _ 

Capacitance  Gage  Reading: 


Hole  II 


Bluing  Pin  Rol lout 


Axial 
Posi t ion 


Air  Gage  Readings  (.0001  in.) 
- Angu.1  ac-EosjU.io/i _ _ 


Hole  12 

Surface  Finish,  AA  e C-/1SM  _ 

Protrusion,  in.  _  _ ♦  _ 

Perpendicularity,  .001 In./gage  length 

Longi  tudinal  ,CCl/*sctf  Transverse  .cci/saJC. 

Flush  Gage  Reading;  in.  .  c  o4~ _ 

Capacitance  Gage  Reading: 


Bluing  Pin  Rol lout 
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EFFECTS  OF  HOLE  QUAL | TY 


Test  Series  3  Qual  i  ty  Variable  _  eT  f/2. f*^,) 

Produce  Good  Hole  Using  Following  Conditions:  s  .  c-ksi  ) 

tools:  #2  Centerdrlll;  19/6A  In?  pilot  drill;  Group  I,  Omark  Dn  1 1  Reamer  (TLD20*»0AR1  -5) 

Spindle,  rpm  2-LSL— _  Feed:  ///» /V£>  _ 

Cutting  Fluid:  /)/  y _  Depth:  ( I nd .  Read i ng )  /.,9/T 2. 


Modify  Good  Holes  Using  Following  Conditions: 
Tool:  AjL/ht-sen  \/-y  VM’/IC  t}/fV 


J_± 


Spindle,  rpm 
Cutting  Fluid: 
Procedure: 


4—C 


Feed:  //>,  ^  -  J  7>W 

Depth:  (Ind.  Reading)  / .  -t,/  o 


hL il.tt _ h CAUUjCJU-Z£- 


.A'iAAi.CA 


2./.Zu.:a./. _ &j£2LH 


MLXJM. — />  fi t.  Si  A'Ci ^(.lifKnir  jlA/Vti 

EM-£.q _ 


Results:  Specimen  No.  3CST  Hole  #1 

Surface  Finish,  AA  S&’-ZSD  l _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ./  7i _ 

Perpendicular i ty,  .001  in./gage  length 

Long  I  tud  i  na  I  .OOiJmjCM  Transverse  ,  od&  /mjch 

Flush  Gage  Reading ,  Mn7  _ d  ' 

Capacitance  Gage  Reading:  2*C*{T  I 


Air  Gage  Readings  (.0001  in.) 


.  AnaulaiL_Poslt 

ion 

Axial 

Position 

0° 

45° 

90° 

135° 

0 

o 

CO 

225° 

o 

O 

r*N. 

C\J 

315° 

-Bottom  LL. 

- _ 02 _ 

n  t>  £* 

-  —  . . 

— - - 

. . 

_  _ _  ^ 

_ Li 

_ Ik _ 

. CL. 

j±. _ :r:-. 

0 

~~"o~ 

\7.~cT 

•  0 

jQ_ 

** 

a 

- 

Jtl _ 

-±J - 

-±i  - 

-t  1 

-±A _ 

L* -L— 

J±-i 

-+l 

Hole  HI 

Surface  Finish,  AA  - /<£>  Us*.,- _  Bluing  Pin  Rol  lout 

Protrusion,  in.  ,/ggp _ 

Perpendicularity,  .001  TnT/gage  length  ~ 

Longi tudina  ’■00  Transverse  .t/CS//tKZi 

Flush  Gage  Reading,  in.  ,  co  i  _ 

Capacitance  Gage  Reading:  Xisr  ...-ZZZ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

0° 

45° 

90“ 

135° 

o 

O 

co 

225° 

270° 

315° 

Bottom  #1 _ 

__ _ n  _ 

JTs~7 

■■ 

■  mmnrn 

c 

4.«£  .S'. 
0 

4..  a*x 
c 

.4  3.4T  . 

o 

dLJL.iT 

♦ 

wSSm 

i  mm 

o 

■f  t  _ 

0 

1 1 

+  0A 

jLMl.  . 

_±_! _ 

±  LSL 

!n9 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  S  Quality  Variable  /Lt=A  QC . jSsi.  V  GMES  ? ,  ClMJs.  *ty  J 


Produce  Good  Hole  Using  Following  Conditions:  (oaJDS-K  S/  ) 

Tools:  #2  Centerdrill;  19/64  I n 7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  3  £. £_ _  Feed:  _ 

Cutting  Fluid:  z)/  y _  Depth:  (ind.  Reading)  i  .$52 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  P/r/  rt£A*7cTsl 


Spindle,  rpm 
Cutting  Fluid: 
Procedure:  r>t  ,ll 


.i  35: 


Feed : 
Depth: 


3  If.fiYt _ 

(Ind.  Reading)  i&A- 


i. _ QLSJaJA. . bUJLU _ tMUlMg&UjB. _ £A. _ AtT/LH 


JiLLL Ji &jULl5jlEJL — JU  JU  JbEAdUki ££ USJAUSk Oi  eJ£JiAl£.  J&A/4- 


Results:  Specimen  No .  2. ^ T"  Hole  §\ 

Surface  Finish,  AA  fie  —  f  (j  a~r* _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ _ _ 

Perpendicular! ty,  .001  In  /gage  length 

Longitudinal  (\&q  Transverse  .  C  o5;//^C^. 

Flush  Gage  Reading,  In.  . e  A  ft _ 

Capacitance  Gage  Reading:  2/j 


Air  Gage  Readings  (.0001  In.) 


_ Angular  Posit 

Ion  _  . 

j  Axial 
Position 

0° 

45° 

O 

O 

a> 

135° 

180° 

225° 

ro 

o 

o 

_ 

315° 

Bottom  #1 

_ £2_ 

HHHI 

n 

c  fie 

1/  - 

-  — - 

.i 

_ _ _ 

- .» —  .  , 

H  MM 

_ HU  - 

_ Q. _ 

d 

p 

o 

.  cu 

P 

0 

jSnS 

- 

f  t 

_±J _ 

_±j  _ 

+  / 

■■  t.l 

LtJ _ 

.Hole  HI 

Surface  Finish,  AA  fifl-  /  ^zD  AC  _  Bluing  Pin  Rollout 

Protrusion,  in.  _ t/?^ _ 

Perpendicularity,  .001  In. /gage  length ~ 

Longitudinal  .10  <//vt^Jransverse  .tc  / //ajcjj 
Flush  Gage  Reading,  'in.  .  oc3  _ 

Capacitance  Gage  Reading:  ZL2.C _ 


Air  Gage  Readings  (.0001  In.) 


Angular  Position 


Axial 

Pos 1 tlon 

KB 

45° 

90° 

135° 

0 

O 

CO 

225° 

270° 

315° 

■■■ 

■j  ■ 

B| 

■  « 

.  .  _ .  -r 

_ O _ 

#1*  . 

s! 

CV^BI 

6 

n 

O 

—  V 

o 

_ £i_ 

cjm 

i-2. 

grot 

_^_i! _ 

-irlsi- 

-± _ 1 _ 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  S  Qual  i  ty  Variable  5  ,  J  /C  a  a  iT  Xd  CC.  Aaj  g.sS  O  2-  ) 

Produce  Good  Hole  Using  Following  Conditions:  (uAjp<rK  S/  "Z£  ) 

Tools:  #2  Centerdrlll;  19/61*  InT  pilot  drill;  Group  I,  umark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3  2.  S'  _  Feed:  A/a/^D  TAai _ 

Cutting  Fluid:  j)/t y _  Depth:  (Ind.  Reading)  / . QS’eL 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  M'Ditte-p _ 4.H.  p//v  AfM*7tr/Z 


Spindle,  rpm 
Cutting  Fluid: 
Procedure: 


JJL 


Feed: 

DA  y _ _ _  Depth:  r(  Ind  .Reading) 

ALlLL  4 _ QiL S^UA. _ ^>TH _ iAADLAJLSJ.  ZP _ rf.CAAi&L, 


-/Fa  a'M  -  3  Ifrt 


JJLLQ- 


2/itx-iU  ,/2£AM 


W  1 1 M. &U  A  l£u£J2.  —JL/ljA.  _£fu±di£LA u  S  /  aJC*  a*  cj F/t*  rr  /AAAAA 


F.Cf.££L 


Results:  Specimen  No.  SH4-CA  .Hole  §\ 

Surface  Finish,  AA  / £>o  —  /  Vo  <m.  _ 

Protrusion,  in. 


Perpendicularity,  .001 
Longitudinal  p 


.‘2-Q& 
in. /gag 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading: 


gage  length 
Transverse  .oo^/W/V 
.1.062.  ' 


2A&. 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


. _  .  _ Angular  Posit 

ion  . 

Axial 

Position 

0° 

45° 

VO 

o 

o 

135° 

o 

O 

GO 

225° 

o 

o 

C\l 

315° 

Bottom  HI 

±1 

_ «2_ 

-+-c7r 

£1 

+  o.r 

-A:.  J-  ... 

-±2£.  J 

±^5Z. 
*4  f 

4  / 

■  ■  — 

_ HU  ■■ 

rWMKM 

•j-  / 

r  i 

4-  / 

imj 

- 

EfH 

+  3S 

_£_3  . 

Ji JL _ 

,±  3r.F 

i  2  . 

FV7T9 

J 

i 

t 

I 


.Hole  # 2 

Surface  Finish,  AA  Q  C— /  2.0  At  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ %_J_  221 _ 

Perpendicular! ty,  .001  in. /gage  length 
Longi tudinal.ea^/*p'  Transverse 

Flush  Gage  Reading,  in.  .  06  3 _ 

Capacitance  Gage  Reading:  ;9g~ _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

D 

45° 

90° 

135° 

o 

O 

oo 

225° 

l\> 

O 

o 

315° 

Bottom  #1 

#2 

>j  7 

— 

;mgm 

■  ■ 

s 

4  oS 

4  \ 

lr  '  jjj 

raw 

4.  / 

tmmm 

#4  . 

±A±Si 

m 

4  / 

w 

_  #5 

mm 

^3 

+  i 

42JL 

.  -=£.J _ 

4  2. _ 

n^a 
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EFFECTS  Of  HOLE  QUALITY 


Test  Series  Quality  Variable  3uA/=ACcT  Xd 

Produce  Good  Hole  Using  Fol  lowing  Conditions:  /  ,  ,  _wS/  ) 

Tools:  #2  Centerdrill;  19/61*  I r»7  pilot  drill;  Croup  I,  Omarx  Drill  Reamer  (TLD2040AR1*5) 

Spindle,  rpm  3  2.  S~ _ Feed:  ffa/UD  IA/1 _ 

Cutting  Fluid:  p/jj _  Depth:  find.  Reading)  / .  &  4& 


Modify  Good  Holes  Using  Following  Conditions: 
Too,:  _ L  H  't/sKAC-  sV 


-UL 


Spindle,  rpm 
Cut t ing  Fluid: 
Procedure:  Dr,  ll 


MX 


Feed : 
Depth: 


-  3  1£&L 


d  C’S/A/X 


( Ind. Read  I ng) 
JxrZ.U  i A>6  A.v,  r/t 


V.J9C, 


7  /S/TAM 


Mi-UM. ZHaAj. SteQ  £+M.  uZ/sUC*  /y>cjr/tMU- 


Results:  Specimen  No.  I  ~T~  Hole  #1 

Surface  Finish,  AA  7.40  » 2. AG  ja  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  ,  2.3 O  _ 

Perpend icu lari ty^  .001 in.^gage  length 

Longitudinal  .00 T^/cyTransversc  . $0 Sy/^CA 

Flush  Gage  Reading,  _ <004 

Capacitance  Gage  Reading:  / _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Pos i t ion 

45° 

I  90° 

135° 

00 

0 

0 

225° 

270° 

315° 

Bottom  t)  1 

i  /.f 

n 

.  n 

4  1*5 

_+  i 

.tL 

l... 

4-  ■» 

..-X..* _ 

+:  l 

i  • 

4-  / 

/ 

4-  1 

_ tk _ 

i.i., 

-±_J _ 

nra| 

4  / 

4  1 

- 

w  3 

J_J _ 

Svw 

4  2 

-±■-2. 

1 

i 


| 

l 

f 


,  Hole  tl 

Surface  Finish,  AA  IdT#-  l&C  A*.  _  Bluing  Pin  Rollout 

Protrusion,  in.  .  13£ _ 

Perpendicularity,  .001  in./gage  length 
Longitudinal  Transverse 

Flush  Gage  Reading,  in-  -004- _ 

Capacitance  Gage  Reading:  / _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Pos i t ion 


Axial 

Pos i t ion 

n 

45° 

90° 

135° 

0 

O 

CO 

225° 

O 

O 

r- 

CVJ 

. 

315° 

'1 

■  Tv, 

n 

*  /  r. 

'  ■ 

n 

_±.L  . 

jt  J-  . 

•fcJ^SL 

4  A,S 

± ./ . 

i  d.£. 

_±_l 

4_.  1 

4-  / 

Hk  . 

4-  1 _ 

4  1  _ 

HM 

_ 

m 

+  j.r 

iJ.f 

j  1 

fr-Awf 

_ i_3 _ 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  Quality  Variable  „ 

Produce  Good  Hole  Using  Following  Conditions: 


Produce  Good  Hole  Using  following  Conditions:  (uAjptrK  S/  ) 

Tools:  HI  Centerdrlll;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20k0ARl-5) 
Spindle,  rpm  JljT _ _  Feed:  /Ja -^3  FA  si _ 


Cutting  Fluid:  y _ 

Modify  Good  Holes  Using  Following  Conditions: 
Tool:  AHn,  h/CD  L./-J  A/ a/  / 


Depth:  (Ind.  Reading)  / . .9 S'G 


EFFECTS  OF  HOLE  QUALITY 

Test  Series  3  Quality  Variable  5  ,  j  K  FA  c:  £  Xd  0 sS  C I.S'Ojusa^J.  ) 

Produce  Good  Hole  Using  Following  Conditions:  (yjAip&KSi  "Z£  > 

Tools:  #2  Centerrlrlll;  19/61*  In”  pilot  drill;  Group  I,  6mark  On  1 1  Reamer  (TL02040AR1  -5) 


Ind.  Reading 


Ur/JH 


Pos 1 1 1  oh 


Position 


on _  _ . 

135° 

!  § 

1 5 
i 

225" 

270° 

315° 

iiyyiey 


1  90° 

135° 

180° 

225° 

270° 

315° 

EFFICTS  OF  HOLE  QUALITY 


Tost  Scries  S  Quality  Variable  , 

Pi ou  ice  C  oil  Hole  Using  Following  Conditions: 


non  icc  i.  'on  mo  i  o  using  roi  owing  lontmions:  /  ,  5  (  ) 

Tools.  H2  Ccnterdrlll;  19/6*1  In.  pi  lot  drill;  Group  I,  Omark  Dn  !  I  Reamer  { T  L  D2040AR 1  -  5 ) 

Spin  tle>  rpm  3  Z-  <T  _  Feed:  /M,v>D  V.<3  J_r  _ 

Cutting  Fluid:  j)£  y _ Depth:  (Ind.  Reading)  ~  «>  43 _ 


Mod IFy  Good  Holes  Using  Following  Condi t Ions  : 

Tool :  ~MjU1uLl£JI _ UtL _ t>/ A/  tU  A 

Spindle,  rpm  _  /  .3  ST _ _ _  Teed 

Cutting  Fluid:  /P/  jf _  Dept 

Procet,uro!  ...JOlU jZZ  C-^v/cA  ZbuZu . 

ii  /  j  a*  A *.■  .1 ,  «  ,r  A  .  a/  d*/L~  *  .no. 


r eed :  AV1^ 

Depth:  (Ind.  Reading)  / 


SAo 


Results:  Specimen  No.  ZgJJi  Ho Ic  #1 

Surface  Finish,  AA  2*«J-  IAj  jU 

Protrusion,  In.  _  ■  /  ^ /  _ _ 

Perpend  I  cu  lar  I  ty ,  .  OOl^Tn.  Ajage~length 

Long  I  ludinn I  .oo(//^C'.  Transverse  ,  c.>o6>/a >Ca 

Flush  Gage  Reading,  In.  _ .  jic’  _ 

Capacitance  Gage  Reading:  2.^3 


B 1  u  i  tnj  Pm  Rol  I  out 


Axial 
Pos I t Ion 


A|il  Page  Readings  ( . 000 1  In. ) 
.  . — Angulat_Eo&ll jop _ 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  -9  Qual i ty  Variable  5  UK/^ACtT  /?o 

Produce  Good  Hole  Using  Following  Conditions:  (*jjjpc~K  S/ ) 

Tools :  HI  Centerdrlll;  1 9/6^  InT  pilot  drill;  Group  I,  6mark  Drill  Reamer  (TL02040ARI -5) 

Spindle,  rpm  3  2-  _  Feed:  //* /vZ>  _ 

Cutting  Fluid:  DA'S _  Depth:  ( I  nd .  Read  1  ng )  / . ,Q  -Ttj _ 


Modify  Good  Holes  Using  Following  Conditions: 
Too,:  AU/hf/e-p  l-H  -s/Va'/h  /V/ ✓ 


J.JL 


Spindle,  rpm 

Cutting  Fluid:  _ 

Procedure:  /)jc7Zi 


J2AJL 


Feed : 
Depth: 


a'iL  . jL  I'LM _ 

(Ind.  Reading) 


4_ CL'lSu XL& h'xZJa  t-'/V/jm/  TC  A't  Afa  FA  7 


W  l  7,H &U.  A  /  &  p/  AS  /Wf/< U^J  AJC, 


Results:  Specimen  No.  3  fl  3  fi  Hole  §\ 

Surface  Finish,  AA  /4Q-2.6Q  a  _  Bluing  Pin  Rollout 

Protrusion,  in. 

Perpendicular i ty,  .001 in. /gage  length 
Longi  tudinal  .to i/zajC/y  Transverse 

Flush  Gage  Reading,  in.  .£>o2- _ 

Capacitance  Gage  Reading:  _ L±S. _ 


Air  Gage  Readings  (.0001  In.) 


I  Axial 

1  Position 

flngu.i 

45° 

eU CO&U. 

90° 

on. 

135° 

o 

O 

co 

225° 

270° 

315° 

m 

n 

_ n 

+■  g-r 

-1  a.<r 

ii  .. 

.1  J  . 

4 ... 

0 

+  / 

* 1 

_ ik _ 

■f  /  S’ 

4  l 

+  1 

4.  /  S 

4  li-T 

2. 

3  LL 

4  /.  c 

- &i— 

MB | 

1AJ1 

_±J  . 

.3.3^5.  ... 

+  _2X 

-i-JJL. 

.  4..3_  .  . 

3..3-S 

Hole  HI 


Surface  Finish, 
Protrusion,  in. 


AA 


/j^gr-lOO  jU.  dfctv 


/  *£) _ 

.001  in. /gage  length 


Perpendicularity, 

Longi  tudinal  jOp^^^A  Transverse  .o/fl/wcv 
Flush  Gage  Reading,  in.  qq  _ 


Capacitance  Gage  Reading: 


L3j2- 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

n 

[ 

45° 

90° 

135° 

oo  ; 

o 

o 

225° 

270° 

315° 

II 

#2 

_4  /  7 

:+r  7. 

4-.7.S- 

3!  - 
i  ^ 

i../ 
t  y.r 

■i-  / 

.4:7.. 

4  t 

£ 

<5 

M  . 

4.i.r 

4  /.r_ 

4-  /.s 

_ 

nti 

Kill 

+  3-5- 

_f_4r_ 

.4_l_ 

.  J_J _ 

i  £Jl- 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  .S .  Qual  i  ty  Variable  5  lV  A ’FAC£T  /\Q  S  ( 2^&HL  ,) 

Produce  Good  Hole  Using  Following  Conditions:  r  u/jpcTKS'  z-£  ) 

Tools:  #2  Centerdrlll;  1 9/64  In.  pilot  drill;  Group  I,  omarR  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3  Z.  S~  _ _ _  Feed:  ///?  a^D  -VuJ  7/W _ 

Cutting  Fluid:  yj/y _  Depth:  ( I  n  d .  Read  in  g )  / ,  .3  ^ 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  _ L±L  /*/  ^ 


Spindle,  rpm 

Cutting  Fluid:  _ 

Procedure: 


J2&JL 


Feed : 
Depth: 


J;/tl  11'laL _ 

find.  Reading) 


4t CL  '£/.ii//< buxu k./y^ivc.s/  zc 6&£ukuE*. it _ 7//,  ^  w^f 


..w  <  i/r _ .  /V j££ut£ << _ r- 


F~ 


Results:  Specimen  No .  ^4  Cj <67  Hole  #1 

Surface  Finish,  AA  2.  SO  -  laOsU,  ^  , 
Protrusion,  in. _ ,  "2.2.0 


Perpendicularity,  .001  in. /gage  length 
Longitudinal  .tfp  j/ve/yT  r  an  s  verse  ,og 
Flush  Gage  Reading,  'In'.  ,aa3 
Capacitance  Gage  Reading: 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Anau.laLEosIt 

ion  .  _ 

Axial 

Position 

0° 

45° 

90° 

135° 

o 

O 

GO 

225° 

270° 

315° 

Bottom  H 1 

_ 12 

_ 

j  1 

f  2. 

±2.-. 

JOT- 

^  " 

+  2 

_ Ik _ 

•f  i 

+  / 

i  o£~ 

_>t.  c.r 

. 

* 

±£.S- 

+  r 

- I5u~ 

•f  oS 

_t_J _ 

+ ; 

.j±_ 

_±_L_ . 

a 

-±-y2X  . 

5 


Surface  Fini 
Prot  rus ion , 


sh, 

in. 


AA 


Ho.le 

— * - 


n 


.001 


Perpendicular! ty, 

Longi tudinal ,gp 
Flush  Gage  Reading 
Capacitance  Gage  Reading: 


gage  length 


j/wjz  Transverse 


«ap: 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

a 

45° 

90° 

135° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  #1 

B 

#2 

— 

■  .7 :  ■ 

n 

ram 

51 

±.J 

L 

_+  (.5 

1.  J  & 

4  /.r 

^UHI 

ttk  . 

SHI 

4-  1 

+  1 

+  1 

4  1 

+  i 

4  1 

_ dL5 _ 

Dl 

—Li. 

_tZJL. 

_L.UL_ 

£  1 _ 

*  /.r 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  S  Qual  ity  Variable  _3  ALP/4  C  cT  /\Q  ( l Mm  ^,) 

Produce  Good  Hole  Using  Following  Conditions:  ('oajdctK  S'  2-£  ) 

Tools":  #2  Centerdrlll;  19/64  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20A0AR1-5) 

Spindle,  rpm  ,3  Z.  f _  Feed:  //a aJD  _ 

Cutting  Fluid:  yj/  y _  Depth:  (Ind.  Reading)  / .  'TO 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  AhQ,f/<rn  j~£L  _ 

Spindle,  rpm  /  ,3  £T  _  Feed:  /-/„  „//j  -  ;?  /y’/W _ 

Cutting  Fluid:  Dfj  y  _  Depth:  (Ind  Reading)  / ,  Sfio 

Procedure:  _ DilUL.  .  4 _ C'-Sy/ws; _ bu&t _ SJLSU.  A ^  Lal _ ^  Afe/tjH 

ItiU  ZM. _ Ale  a  >>--,£  D  PsAS  US.JA1C*  /VicJr  Xrtlir  /-/SUVA 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 


Angular  Posit 

ion  _  _ 

Axial 

Position 

0° 

45° 

90° 

135° 

o 

O 

CO 

225° 

270° 

315° 

:  I 

mm 

wmm 

.+  ( 

±..l 

t  t. 

_±.  JL_ 

+  ""7" 

+  / 

— — t3 

r Ih 

■«  <>.£: 

....  o 

_& . . 

a 

•f  1 

cm 

j LA  . 

+  t _ 

4_JL 

-JO _ 

m 

4-3 

Hole  n 

Surface  Finish,  AA  3-4<a  --L&0  _  Bluing  Pin  Rollout 

Protrusion,  In,  _ ,  I/O _ 

Perpendicular! ty,  .001  in. /gage  length 

Longitudinal  .oc>2//A‘Ctf  Transverse  po3//ajcv 
Flush  Gage  Reading,  In.  , pc' 2.  ' 

Capacitance  Gage  Reading:  / /IjS 


Results:  Specimen  No . 3 C-A  Hole  §\ 

Surface  Finish,  AA  ;tfl.  ZCmOM  _ 

Protrusion,  in.  _ l2rlA _ 

Perpendiculari ty,  .001 In. /gage  length 

Longitudinal  Q  Transverse  Q _ 

Flush  Gage  Reading,  in.  ,  eo  I _ 

Capacitance  Gage  Reading:  /  ~f f _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

o 

45° 

vo 

o 

o 

135° 

180° 

225° 

270° 

315° 

Bottom  #1 

_ 12 

■ 

J^t ... 

Jr.  if. 

t.  i 

_+\.f  ... 

J  1 

/ 

m 

■  -  v  HTM 

_ _ 

_ _ 

4- 

+■  f 

•f  oS 

f  tfiS- 

EM 

■  BTVI 

anm 

_4_£i5— 

_ 

*..L 

— i-3 _ 

mS 

in.  pilot  drill;  Group  1 


Pol  low i n 


45° 

O 

O 

a> 

135° 

180° 

225° 

270° 

315° 

JcOS. 


iWiiSI 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  _  Qual  i  ty  Variable  ^  Ao  i’G/V/uCS  S  ( ISC \u. W.  j 

Produce  Good  Hole  Using  Following  Conditions:  {uAjptrK  S/  z  -  ) 

Tools:  HI  Centerdrill;  1 9/64  In.  pilot  drill;  Group  1,  omark  Drill  Reamer  (TLD20k0AR1  -5) 

Spindle,  rpm  3  2.  S'  _  Feed:  ///t/vjj)  ZtL/ZL _ 

Cutting  Fluid:  /J/  y _  Depth:  (tnd.  Reading)  /.  <3  43 

Modify  Good  Holes  Using  Following  Conditions: 

Tool :  M 
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Produce  Good  Hole  Using  Following  Conditions:  (ojJptrKSt  "Z£  ) 

Tools:  #2  Centerdrl 1 1 ;  1 9/64  in"  pilot  drill;  Group  1,  omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  3  2.  S'  _  Feed:  /JaaJD  V-i3  _ 

Cutting  Fluid:  z)/ y _  Depth:  find.  Reading)  / . $ S& 


Modify  Good  Holes  Using  Following  Conditions: 

Tool:  M'OLftlFA _ 4.//  P/a/  Mr  A  *?<fW 


.13, 


Spindle,  rpm 

Cutting  Fluid:  _ 

Procedure:  f)t  ,ll 


J2/LJL 


Feed : 
Depth: 


MA  dlL..-z-XlCrt _ 

(Ind.  Reading)  /..c9fl 


i _ QlSuUUA _ huzu _ vUSULEm  z  e _ ££Adi£X.  7  J&ZaL 


MUJLtL _ £UJLuLl£J2.  s’  uZ/ac*  auM££tiLiZ  &JAUL 


FCL£& 


Results:  Specimen  No.  last  Hole  #1 

Surface  Finish,  AA  2_^  p  - a o o  jA  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  ,  2./c>  _ 

Pe rpend i cu 1  a r i ty,  .001  in.Zgage  length  ” 

Longitudinal,^ 4^/^e.M Transverse 

Flush  Gage  Reading,  in.  ,0^4-  _ 

Capacitance  Gage  Reading:  ?  9  _ 


Air  Gage  Readings  (.0001  in.) 


. . . AnauJ ar  Posit 

ion 

Axial 

Posl tion 

0° 

45° 

90° 

135° 

00 

O 

0 

225° 

270° 

-Bottom  ti\ . 

.......  #2 

■■■■ 

. . .  .  n 

+  / 

J-  A,r 

±M  ... 

■t. 

L-t.AifL 

-f  1 

47"  ' 

w 

j ik _ 

*Vmm 

■4-  / 

4  / 

4-  Z 

4  2. 

ESI 

- 

0EH3 

_L_A _ 

L_f  1. 

JLi _ 

HBRI 

Hole  #2 


2.t Q  -  3  Qn.  ^.An- 


Surface  Finish,  AA 

Protrusion,  in.  _ , _ 

Perpendicularity,  .001  In7/gage  length 

Longitudinal  m  Transverse  >cc&/sajC/, 

Flush  Gage  Read i ng  ,  in  ,  t>n  <4- _ 

Capacitance  Gage  Reading:  2,34 _ 


Bluing  Pin  Rol lout 


Axial 

Position 

■I 

Bottom  #1 

_ #2 

■  ■arm 

±_ 

+1 

EDTi 

Air  Gage  Readings  (.0001  in.) 
Angular  Position 


r. 

L 


90° 


....  A.  . 


-I  4- 


1 80° 


— O 

JL_3_ 


Jl4. 


A 


45° 


135° 


225° 


270° 


315° 


INSPECTION  SHEETS  FOR  TEST  SERIES  10 


RIFLING 
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EFFECTS  OF  HOLE  QUALITY 

Test  Series  /£)  Quality  Variable  /  p  /  // 

Produce  Good  Ho*c  Using  Following  Conditions: 


Tools:  #2  Cen terdr ill;  19/64  in.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD204GARI-5) 

Spindle,  rpm  ^  _  Feed:  /Jaa/D  _ 

Cutting  Fluid:  vSro/wl^A1  n  Sc a  ✓f/v  r  Depth:  (Ind.  Reading)  /.  9.5'^? 


Modify  Good  Holes  Using  Following  Conditions: 

T  r~\  1  • 


hwjwtewm ■»3r  j  1 


( 

Feed : 

A/Aa/j? _ 

_ 

Depth: 

(Ind.  Reading] 

Hole  §\ 


Bluing  Pin  Rollout 


e  Readings  (.0001  in.) 


9 


135° 

180° 

225° 

270° 

315° 

.  Hole  HI 

Surface  Finish,  AA  —  4 S'  X*  _ 

Protrusion,  in.  _ 

Perpendicular! ty^ .001  in. /gage  length 

Longi  tudinal  .&?Z/Wr //Transverse  ,cc>l J/rJc* 

Flush  Gage  Read i ng ,  An  ■  co.^ _ 

Capacitance  Gage  Reading:  3  i  _ 

Depth  of  Rifle,  In.  .  oo  S’ _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


L£.|_±_4a5 

Bluing  Pin  Rol lout 


45° 

90° 

135° 

O 

O 

CO 

225° 

270° 

315° 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  .  /4.  Quality  Variable  /^  /  F  L  /  A/G _ 

Produce  Good  Ho  I  o  Using  F  o  Mowing  Cond  i  t  i  on  s  : 

Tools:  H2  Centerdrill;  19/6V  in.  pi  lot  drill;  Group  I,  Onurk  Prill  Reamer  (TLD20*«0AR1  -5) 

Spindle,  rPm  J.  ZS' _ _ _  ***&'  I/AaLlLz  _ 

Cutting  Fluid:  ^rc/ulAA'fl  Jtt  r  Depth:  (Ind.  Reading)  /.  9 b '<? 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  Quality  Variable  ft  /  p  /  A/ G _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tool s :  §2  Centeridrl  II;  19/64  in"  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  1 2S~  Feed:  /> 


Fol I  owl n 


) 

Feed : 

lilt _ 

Depth: 

(Ind.  Reading) 

Hole  #1 


Uiuinu  Pin  Rollout 


225 0  270°  31 5C 


Hole  n 

Surface  Finish,  AA  2g 
Protrusion,  in.  , / 

Perpendicularity,  .001  in./gage  length 

Longitudinal.  Transverse  . 00 Z /mjc. 

Flush  Gage  Reading,  in.  . CO  3 _ 

Capacitance  Gage  Reading:  72- _ 

Depth  of  Rifle,  In.  _ «  Gfi  4— _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 


Bluing  Pin  Rollout 


45° 

O 

O 

o> 

135° 

O 

O 

co 

225° 

270° 

315° 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /Q  Quality  Variable  &  /  F  /A/6 


Produce  Good  Hole  Using  Following  Conditions: 

Too i s :  #2  Centerdrlll;  19/61*  i n 7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  _ _ _ _ _  Feed:  /SAa/D  -  S.  S ~ (fAf _ 

Cutting  Fluid:  S-re>  n  /)  A  A  Siui/C/vr  Depth:  (Ind.  Reading)  /.  95c? 


Modify  Good  Holes  Using  Following  Conditions: 


Tool:  JW£Aj.L=r.i£]l 

Spindle,  rpm  Q _ 

Cutting  Fluid:  y 

Procedure: 


2  Feu  re 


-TAfiEA  P/AJ  LH-  SPj/C/i  L. 

Feed:  JJAaUL- _ , _ 

Depth:  (Ind.  Reading) 


KJS99Kf3FS93i 

■  )\m  pjip  wmmmmmmmmmmmmmmmm 

Results:  Specimen  No.  2JST  Hole  H\ 

Surface  Finish,  AA  _  Bluing  Pin  Rollout 

Protrusion,  in. 

Perpendicular  I  ty,  .001  inT/gage  length 

Longitudinal  QQQ  Transverse  « QO  +  Z/*jC.s/  ^ 

Flush  Gage  Reading,  in.  . G0 1 L  '  ~  '  0 

Capacitance  Gage  Reading:  ...3Q3 - 

Depth  of  Rifle,  in.  _ ,  o  O  _ 


Air  Gage  Readings  (.0001  in.) 


ion  _ 

Axial 

Pos i t ion 

0° 

45° 

135° 

CO 

o 

0 

225° 

270° 

315° 

iiiiKni 

_ n 

n 

M * 

0 

o 

© 

..  Q 

p 

O 

o 

0 

- 

__e _ 

o 

_ Q  . 

o 

O 

o 

_ < 2 L _ _ 

O 

Hole  HI 

Surface  Finish,  AA  _ - 

Protrusion,  in.  _ .  /$  3 _ _ 

Perpend iculari ty,  .001  in. /gage  length 

Long!  tudinal.flpyWc^Transverse  .ociJ/ajcju 

Flush  Gage  Read i ng , 'in.  ,  Op  3— _ 

Capacitance  Gage  Reading:  37/ - 

Depth  of  Rifle,  In.  «  PC  4- _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi  t  ion _ _ 


Axial 

Position 

0° 

45° 

90° 

135° 

180° 

2.5° 

270 c 

315° 

Bottom  H\ 

■ 

n 

S5 

— 

o 

O 

#3 

9  99 

........ 

ik 

0 

a 

o 

_ 15 _ 

0 

_ Q _ 

— J2 _ 

_ (2 _ 

_ O 

_ 0 

__g_ 
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EFFECTS  OF  HO LE  QUALITY 


Test  Series  Quality  Variable  / p  z  //y<J _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  §2  Centerdr ill;  19/64  inT  pilot  drill;  Croup  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  ^  ZS~  _  Feed:  Maa/D  -P.AT  (/> At _ 

Cutting  Fluid:  Sm.  i/fT/Jr  Depth:  (Ind.  Reading)  /,  9S~<? 


Modify  Good  Holes  Using  Following 

Cond i t ions : 

Tool:  Art ctii/-/en  Z  Fture 

- f  ~'T—  ’All  ,T&^dKnJS*/4r#,F/ m  -j... 

Spindle,  rpm  ^ 

Feed:  /~/A  nJ  t> 

Cutting  Fluid:  /">/^  y 

Depth:  (Ind.  Reading) 

Procedure:  KcaA 

/4/TO 

A/tM  £~ _ H yjr^tiuT _ Apr)  ~TA  T;AJ<7 _ S+06  fc  O  " 

Dfrfrp  /\  rte: A 

Results:  Spec i men  No . 

Surface  Finish.  AA  /jg— ^ 

Hole  #1 

Bluing  Pin  Rollout 

Protrusion,  in.  •/<e'7 

-  -  j  { 

Perpendicularity,  .001 
Longitudinal  Qfffl 
Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading: 
Depth  of  Rifle,  in.  _ 


...  length 

Transverse  ,do 4JM<Ll4 

_ _ 

.J.6.S _ 

Ca  A~ _ 


7o=/a 


Air  Gage  Readings  (.0001  in.) 


0° 

- niiyu.i 

45° 

90° 

vjj _ 

135° 

180° 

225° 

270° 

315° 

n 

HU 

V 

o 

o 

_  0 

Q 

O 

0 

- L 

o 

O 

_ a  _ 

0 

_fi _ 

_ <2 _ 

_ o _ 

— G-- _ 

Hole  n 

Surface  Finish,  AA  /frit  ■»-  ^ _ 

Protrusion,  in.  _ USI _ , _ 

Perpend i culari ty,  .001  in. /gage length 
Lonql  tudinal  .tfoa,/£t/C»Transverse  Oo  a 

Flush  Gage  Reading,  in.  .  Qc  / _ 

Capacitance  Gage  Reading:  3 _ 

Depth  of  Rifle,  In.  _ .  CO  4- _ 


Bluing  Pin  Rol lout 


So70 


*  I 

■  r 

i 

I 


Air  Gage  Readings  (.0001  in.) 


Angular  Pos i t ion 


Axial 

Position 

m 

45° 

90° 

135° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  #1 _ 

n 

— 

■h  mm 

n 

mgm 

tk 

9  B 

mrm i 

0 

fl  . 

a 

a 

0  _ 

0 

_ IL_ 

-O. 

.  a.  . 

i—a — 

_J2 _ 

—& - 

_ Q. _ 

-A _ 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  -ML.  Quality  Variable  /P/  F  £  /  A/ G _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  CenterdFnTTT97?FTnT"irnot-drTTl ;  Group  I,  Omark  Drill  Reamer  (TL02040AR 1-5) 


Spindle,  rpm  .12S~ 

Feed : 

LAa/D  -C'  Z 

Cutting  Fluid:  sSra/i  £>  Jactrfivr 

Depth: 

(Ind.  Reading)  /, 

Mod i f  y 
Tool :  " 


Good  Holes  Using  Following  Conditions: 


Jk2.Q.JlLtFU£.Jl 
Spindle,  rpm  e~^ 

Cutting  Fluid:  y 

Procedure: 


Z  Ftvre  -*£. 


Ztusa _ cl  Call  //o  i.  e- 


7ZA,/2£/\  P/H  -  L  H  L. 

Feed:  La  aJ£>  _ 

Depth:  (ind.  Reading)  _ 

TMEM.. 


(Ind. 


lAMJE/i. . 14/XXL 

Meejl..aeze/L.. 


MslL  £~ _ aZ/JZtxM.  ILL- 

UP 


./2j.lTA72e<U<Z . ,  o 


Results:  Specimen  No.  2.^.7*  Hole 

Surface  Finish,  AA  /<$--  , |C~~  ^  ^|T _ Bluing  Pin  Rollout 

Protrusion,  in.  _  .-i  Lift. _ _ 

Perpendicularity,  .001  in. /gage  length 

Longitudlnal.QQ/^M^Transverse  &  nO _  .. 

Flush  Gage  Reading,  in.  ,  qa  2_  '  ® 

Capacitance  Gage  Reading:  3JTg - 

Depth  of  Rifle,  In.  ,  4 _ 


Air  Gage  Readings  (.0001  In.) 


ion  .  _  . 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

— Bottom  II 

_ 12  _ 

n 

HU 

Q 

0 

a 

.  <? 

.  O  . 

O 

Q 

Q 

- 15— 

_ 

_ d_ 

_ O  . 

_ G_.J 

.jQl . 

_ a_  „ 

_ O _ 

Hole  #2 

Surface  Finish,  AA  /&  -  z  2.  ja  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  ,/  72. _ 

Perpendicular! ty^  i 001  in. /gage  length ~ 
longitudinal, Transverse  . 

Flush  Gage  Reading,'  in.  ,  c  e.  _  AS)"/ 

Capacitance  Gage  Reading:  1  <T 2- _  ’ 

Depth  of  Rifle,  In.  .  &  O  _ 


Air  Gage  Readings  (.0001  In.) 
Angular  Position _ _ 


Axial 

Position 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

Bottom  II _ 

H2 

■  ’ 1 

09 

C 

SB 

...  - 

H 

<0 

SU 

m 

0 

■ 

0 

_ 15- . 

0 

0  . 

O— 

_ <2_ 

_ jCt _ 

_ a — 

0 

0 

! 


! 

; 
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EFFECTS  OF  HOLE  QUALITY 

Test  Series  -ML-  Quality  Variable  /\  !  F  /  A/G _ _ 

Produce  Good  Hole  Using  Following  Conditions : 

Tools:  HI  Centerdrill;  19/64  In.  pi  lot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  2  S’ _ _ 

Cutting  FluldT-^^Z^  yfiyr 

Modify  Good  Holes  Uslna  Following  Conditions 


Cut  1 1 
Proce 


Resu  1 
Su 
Pr< 
Pc 


1 _ 

F eed : 

/~fA  AJd _ 

_ 

Depth: 

find .  Reading 

Hole  #1 


Dluinu  Pin  Rollout 


age  Readings  (.GOO I  in.! 


9 


ry#i 


Axial 
Post  tion 


45° 

O 

O 

o> 

1 

135° 

O 

O 

CO 

! 

225° 

270° 

315" 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


IQ—  Quality  Variable  A*  /  p  A.  /  A/G 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  H2  Centerdrlll;  19/61*  In.  pi  lot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  . ,3  ZJL _  -  — _  Feed:  A/Aa/D  _ 

Cutting  Fluid:  S-ro  /nUVfi  i/fw  r  Depth:  (Ind.  Reading)  /.  95'c3 _ 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  M  Q  Hi  Pi EJ1 Z  EjL yilE. -TJ\P£/\  P/A/  /teAVe*  -  LH  JP/A'A  o 

Spindle,  rpm  Q _  Feed:  fJA aJ D _ _ 

:h:  (Ind.  Reading) 


Cutting  Fluid: 


J&LX 


Depth : 


Procedure:  .  <XcoA 

/Vo  <l  e-  ~T P /faJ 

T///Cl‘S  r  TAPP*  P/n/ 

A*  /-AmPA  1/1/70 

A/tSi  £~  n yy  7~ /+  is  uT 

APn  TA  Ts/Uc:  S'O  O  " 

DpPP  A  Tt= 

-T/lJCP  UP 

Results:  Specimen  No.  2/0/  7~ 

Surface  Finish,  AA  ISP+'&P’Xl 

Hole  //I 

d^ 

Bluing  Pin  Rollout 

Protrusion,  In. 


1  74-. 


Perpendicularity,  .001  in. /gage  length 

Longitudinal  gg^^oJransversc  .pa^/V^ 

Flush  Gage  Reading,  In.  ,  oe>~L- _ 

Capacitance  Gage  Reading:  ...37^ _ 

Depth  of  Rifle,  in. 


Boy. 


-00,4. 


Air  Gage  Readings  (.0001  in.) 


ion  ____  _ 

Axial 

Pos i t ion 

45° 

90° 

135° 

180° 

225° 

o 

O 

315° 

— BollonuLL- 

I 

n 

■ 

n 

SfijjE  1 

HU 

0 

O 

.  ? 

0 

6 

jCJ 

o 

- i5 _ 

Q— 

_j2 _ 

_ i 2  _ 

_ j _ 

<3- 

—oLL. 

-XI _ 

_ s2_ 

Hole  HI 

Surface  Finish,  AA  2l 

- 

Protrusion,  in.  _ -./7 >r 

Perpendicularity,  .001  in7/gage  length 

Longitudinal  Qp  p _ Transverse  pp  J 

Flush  Gage  Reading,  in.  .rro  _ 

Capacitance  Gage  Reading:  3  4 

Depth  of  Rifle,  in.  .  O  C  4* _ 


Bluing  Pin  Rollout 


7*70 


Air  Gage  Readings  (.0001  in.) 


Angular  Posi t ion 


Axial 

Position 

45° 

O 

O 

CT> 

135° 

o 

O 

CO 

225° 

270° 

— 

315° 

-HQUOtQ-l] _ 

n 

o 

~~o 

n 

. O  ’ 

HU 

0 

L  J 

O 

0.  ... 

_ li— 

—a.. 

a 

_ <2 _ 

.0 

0 

_ Q— 1 

—Q. _ 
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Test  Series 


EFFECTS  OF  HOLE  QUALITY 
Quality  Variable  / FA  // 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  19/61*  inT  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLDZO^OAR 1-5) 

Spindle,  rpm  .-=?  2S~  _  Feed:  FAa/D  z&SLL&O. _ 

Cutting  Fluid:  /, ,  Sn.  i/fivr  Depth:  (Ind.  Reading)  /. 


Modify  Good  Holes  Using  Following  Conditions: 


T 

S 

C 

P 


Ind.  Reading 


Hole  §  1 


Bluinq  Pin  Rol lout 


e  Readings  (.0001  in.) 

135°  I  180°  225°  270° 


Hole  H2 


Surface  Finish,  AA 
Protrusion,  in.  ,  /  /3 

Perpendiculari ty^  .001  in. /gage  length 
Long!  tudinal  .^.^w^Transverse  .jg 

Flush  Gage  Reading,  in.  .Co  y, _ 

Capacitance  Gage  Reading:  _ Z±st— 

Depth  of  Rifle,  in.  .  _ 


Air  Gage  Readings  (.0001  in.) 


Bluinq  Pin  Rol lout 


~7C7c 


Pos I t ion 


45° 

90° 

135° 

o 

O 

co 

225° 

270° 

315° 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  -1C—  Qual  i  ty  Variable  /^ /  p  2  / A/ G _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  H2  Centerdrlll;  1 9/6^  InT  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20l»0AR1 -5) 

Spindle,  rpm  ^  2S~ _ _ _  Feed:  Paa/D  -  g.s 7  At _ 

Cutting  Fluid:  *Sre>  n /)Aa2  to  >5o/-^£/vr  Depth:  (Ind.  Reading)  /, 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  /i')  o  j)i  /-/£?  n  2.  FluFB  -&r' 

S 
C 
P 


Hole  n 

Surface  Finish,  AA  2C^0  AC  ts*  1 _ 

Protrusion,  in.  ,  L7S. : _ 

Perpendicularity,  .001  in. /gage  length 
Longitudinal  . ransverse  .00 

Flush  Gage  Reading,  Tn.  4 _ 

Capacitance  Gage  Reading:  3  <2  S’ _ 

Depth  of  Rifle,  in.  4— _ 


INSPECTION  SHEETS  FOR  TEST  SERIES  11  -  AXIAL  SCRATCHES 
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EFFECTS  OF  HOLE  QUALITY 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  /  /  Qua  I  i  ty  Variable  -  Aa/A/L _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools!  #2  Centerdrill;  19/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20**0AR1-5) 

Spindle,  rpm _ 3ZS _  Feed:  //aaL  -c.SIM _ 

Cutting  Fluid:  Stq ajjaMD  Depth:  (Ind.  Reading)  /, 9S2. 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  Gscs/ai _ RullahS— /2aa -.-turn _ GQ* .pQ/ATea  t/vsc/jr _ 

Spindle,  rpm  Q _  Feed:  /-/aaj) _ _ 

Cutting  Fluid:  /)/?  _  Depth:  (Ind-  Reading)  ZZUZZZZZZZZZ 

Procedure:  _ AooP WL L£. /AS£/i  T AcA/.A.Q:  ££JL. 

.Li£-,. AT. . Aa  ZTam  QJL./*,C.L,£L+...  JhAKkD.iAR  POSJX/CH-Aa/L- 

JYla  _ t^Ad/ALLY  ■  00  J"  ^  -^£177SACZ.„A,ljA&L^/LZ.~.AL/7~ 


Results:  Specimen  No.  3 D 1  ~T  Hole  #1 

Surface  Finish,  AA  3$"-*3g  jU.  -uy. 

Bluing  Pin  Rol lout 

Protrusion,  in. 

Perpendicularity,  .001  in. /gage  length 

Long!  tudinal^^/vtv/Transverse  .6Ct //A<ZJ/ 

Flush  Gage  Reading,  In.  ,C07l 

Capacitance  Gage  Reading: 

Depth  of  Scratch,  in.  ,oo  y 

8  oK 

0° 

45° 

135° 

o 

O 

CO 

225° 

270° 

315° 

-Bat tom  H _ 

_ £2_ 

n 

_ ik _ 

—L2. _ 

■Eg 

_ to _ 

...cz . 

CL. 

o 

a 

o 

- iS— 

'G>  ... 

wm 

— a 

o. _ 

_e _ 

_ a. 

_ Q. _ 

.Hole  n 

Surface  Finish,  AA  4S-  Sa  I*  ,i> _  Bluing  Pin  Rollout 

Protrusion,  In.  ../.ZjP _ 

Perpendicular i ty! .001  In. /gage  length 

Long i  tud Inal. ocj/£A£Jj  Transverse  cot // ACJJ 
Flush  Gage  Reading,  in.  .  ofl  2-  ^ 

Capacitance  Gage  Reading:  3$~7  , 

Depth  of  Scratch,  in.  ,  qc  7* _ 

i 


Air  Gage  Readings  (.0001  in.) 
Angular  Posl t ion 


Axial 

Position 

m 

45° 

o 

o 

135° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  #1 _ 

wgt 

KZ9 

— 

n 

KrtiB 

H  ■ 

_ #3 

o 

"c 

i-  'ISu  * 

B 

i— 

6 

o 

C 

IwszMm 

_J2 _ 

_ 0. _ 

-M _ 

m  i 

Bfim 

_ d _ 

_J2 _ 

■ng 

Test  Series 


EFFECTS  OF  HOLE  QUALITY 
Quality  Variable  KAT  Ch 


Produce  Good  Hole  Using  Following  Conditions: 

Too  I s :  #2  Centerdrlll;  19/61*  I n7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 


Following  Conditions 


Spindle,  rpm  _ 
Cutting  Fluid: 
Procedure:  _j 

i'i 


Ind.  Reading 


Depth:  (Ind.  Reading) 


POZlT/OH_AA£- 


Results:  Specimen  No. 

Surface  Finish,  AA  JO  —  M. 
Protrusion,  in.  «/^T 

Perpendicular i ty ,  .001  in. /gage  length 
Long  i  tud  i  nal  rans verse  ,to 

r  i ...  u  r - d -j  !  .1  i 


Hole  #1 


Flush  Gage  Reading,  'In. 
Capacitance  Gage  Reading: 
Depth  of  Scratch,  in. 


.  CQ  / 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
— _ _AnguJac_EosJLtioii _ _ 


liuinq  Pin  Rol lout 


9C°/o 


225°  270° 


Hole  n 

Surface  Finish,  AA  M  4^. _ 

Protrusion,  In.  _ >  /  77 _ 

Perpendiculari ty^  .001  In. /gage  length 
Longl  tudlnal.a3/.^»»g>  Transverse  . oo / 

Flush  Gage  Reading,  In.  . flQj _ 

Capacitance  Gage  Reading:  _ 

Depth  of  Scratch,  in.  _ .  _ 


Air  Gage’ Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 


Bluing  Pin  Rol lout 


7o% 


45° 

VO 

O  I 
o 

135° 

180° 

225° 

270° 

315° 

-t  / _ Lt.2  •£ _ 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  /  !  Quality  Variable  Zc/ZAT  c.H€  b  -  A*/At- _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdr ill;  19/61*  i n 7  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  32S  _  Feed:  //aa’J)  -s? .  S'  I  PM _ 

Cutting  Fluid:  SrcJUiAXD  Depth:  (YndT  Reading)  /,952. 

Modify  Good  Holes  Using  Following  Conditions: 

Too,:  nS/VTC. /AC  /l AM  vV/T/V  gd)#S//A/:/‘  AoJAjTtrA  ,/vSC/C.T _ 

Spindle,  rpm  Q _ _  reed:  /Jaa/j) _ 

Cutting  Fluid:  / _  Depth:  find.  Reading)  ~ _ 

Procedure:  .  Re/iCq _ <Zce£>  Jioie  jT/fF/V  /a/sfMt  AkA/a'C,  _  RAA  TO\'(H 

.kid.  ,Ar..  AaTTan  +  Cj* .  J^’CxU.t-AR  POSjX/CH-AaA- 

_ t^AniA^y  ,<lcs"  A/tt~/?ac  t  straight  gut 


Results:  Specimen  No.  ±£lL 


Hole  #1 


Surface  Finish, 
Protrusion,  in. 


AA 


3S  /t^ 


L LZJ— _ 

.001  in. /gage  length 


Perpendicularity,  „ 

Longitudinal  x>0)J/fK.n  Transverse  .toxA^cM 

Flush  Gage  Read i ng ,  'In.  _ 

Capacitance  Gage  Reading:  3  7/ _ 

Depth  of  Scratch,  in. 


Bluing  Pin  Rol lout 


80% 


Air  Gage  Readings  (.0001  in.) 


_ _  AnaulaLPoslt 

on  .  _ 

Axial 

Position 

45° 

90° 

135° 

180° 

225° 

-Bottom  11 _ 

n 

_0~  - 
_ e _ 

. . 

_ o  . 

~Zo 

— a—  ... 

6 

e 

O 

& 

- 

0 

_ e. _ 

— a  - 

_ 43 _ 

_ fiL._ 

O 

» 

I 

) 

i 

l 

j 

5 


I 

i 

i: 

f 

( 

i 


.Hole  HI 

Surface  Finish,  AA 

ATm - 

Protrusion,  in.  _  »/7Q _ 

Perpendiculari  ty,  .001  in. /gage  length 

Lonqltudlnal./^oZ/je*  Transverse  .ooAy/sJcM 

Flush  Gage  Reading,  inT  ,  002> _ 

Capacitance  Gage  Reading:  3  1ST 

Depth  of  Scratch,,  in.  _ ,  &  £>  /£ _ 


Bluing  Pin  Rol lout 


f. 

L 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

m 

45° 

I  O 

O 

a> 

135° 

]  0 

O 

00 

225° 

270° 

315° 

_BattomJ,JL_ 

n 

BBS 

■ '  ■ 

.  n 

. a 

"  o 

0 

'  o 

||  ill 

A 

0 

Q 

a 

\mmmm 

O 

_ £2 _ 

_ 0 _ 

_ Q— 

o.  . 

_ a _ 

_ Q. _ 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /  /  Quality  Variable  vl>C  AA  T  C  HP  5  -  Ax/AL» _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools :  H2  Cente rdr Ml;  19 /64  I n 7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3ZS  _  Feed:  .  S~  f/VW _ 

Cutting  Fluid:  JraAflAAl  ^oaf/y T  DePth:  QndT  Reading)  / ,952. 

Modify  Good  Holes  Using  Following  Conditions: 

To° 1 :  /?/)/:.  yy tTti V  Pc/Ajren  „vScXt _ 

Spindle,  rpm  D _ _ _  Feed:  /V/ia/j)  _ 

Cutting  Fluid:  QA  y _  Depth:  ( I nd.  Reading) 

Procedure:  ,  .Rt=An - Gl&£l£L _ „  (Mh £/j T _ AnX/^C.  RAX  aM  TqvcH 

LUL.  AT—  AeZhara _ op  }  c*  A^xujlaa  Pc’Zir/ex  aa^/? 

JHayj£. _ rtAnjALt-y  .cos"  fi£rrxAC.r  sr. xaight  auT~ 


Results:  Specimen  No.  Hole  §\ 

Surface  Finish,  AA  *3  <3 -vST?  ytc  _  Bluing  Pin  Rollout 

Protrusion,  in.  _ .  /  72. _ 

Perpendicular i tyl .001 in. /gage  length 

Longitudinal  Transverse  . oc2.//AC/V 

Flush  Gage  Reading,  In.  •  _  9*% 

Capacitance  Gage  Reading:  3&2. _ 

Depth  of  Scratch,  in.  _ .CoS’ _ 


Air  Gage  Readings  (.0001  in.) 


_ AnaulaLPoii  t 

on  .  . 

Axial 

Posi tlon 

0° 

45° 

• 

0 

0 

135° 

.. 

O 

O 

OO 

225° 

no 

0 

0 

-BaLtom  il _ 

8 

_ 

1  '  s 

I-*.  m 

.  .  n 

■ 

s^SI 

_ ik _ 

ra 

_ 1 P 

-  0 

6 

a..... 

0 

c 

- 11— 

_ £2 _ 

_ a _ 

0 

_ Cl _ 

_ G _ 

a 

_ 2 _ 

Hole  n 


Surface  Finish,  AA  X*  -C-,-. _ 

Protrusion,  in.  _ .  /  73 _ 

Perpendiculari  ty,  .001  in. /gage  length  ” 

Longitudinal  jCtoSZ/KU Transverse  .O0////JCJJ 

Flush  Gage  Reading, ^in  oog _ 

Capacitance  Gage  Reading:  3  Z  _ 

Depth  of  Scratch,  in.  _ ,  gp  S~ _ 


Bluing  Pin  Rol lout 


B>o% 


T 


* 


Air  Gage  Readings  (.0001  in.) 


Angular  Pos i t ion 


Axial 

Position 

KB 

45° 

\o 

0 

0  ? 

135° 

0 

O 

CO 

225° 

270° 

— 

315° 

. Bottom  #1 

n 

■■■ 

— 

■'  ■  1 1 

n  . 

"h  ' 

o~ 

l—TM 

.  .0 

O 

O 

■M 

(■■■ris 

—Q  . 

0 

— fl._ 

_J2 _ 

mem i- 

_ 2 _ 

mSm 

» 

f 

f 


I 
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EFFECTS  OF  HOLE  QUALITY 


Surface  Finish,  AA  ~  y*e 

Protrusion,  in.  _ .  /gjfi _ 

Perpendiculari ty,  .001  in. /gage  length 
Longi  tudlnal  .ocL/'rJCfr  Transverse 
Flush  Gage  Reading,  In.  . 

Capacitance  Gage  Reading:  „*? H0 

Depth  of  Scratch,  in.  ,  c  _ 


Hole  §2 


Bluing  Pin  Rol lout 


W. 


EFFECT*")  OF  HOLE  QUALITY 


Test  Series  /  /  Quality  Variable  ScAATerftFS  -  Ax/AL . _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrlll;  19/61*  1  n 7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3ZS  _  Feed:  MaaA  S~  TPM _ 

Cutting  Fluid:  /)A/Cn  Depth:  (Ind.  Reading)  /.  9 S 2. 


Modify  Good  Holes  Using  Following  Conditions: 

Too,:  _ A /3aal  w/T/V _ 60 0  SHAi'.f  Pqj  aJTi?/)  //vScAIt 


J2_ 


Spindle,  rpm 
Cutting  Fluid: 
Procedure:  R^Aai 


Feed : 
Depth: 


JlAMJi. _ r- 

(Ind.  Reading; 


&QCD g&A£L+  _ //i /SC/iT  AnX/si'C.  RA#  aW  TO^H 


LLd-A. ZL-  Ac  TTCM  UAAR  POSlX/OH 

CdiX^, — &A.CHALL>¥  /Tj^^DL -  A^T7iAQ.r ZUtAL&lil. 


AvD 


auT~ 


Results:  Specimen  No.  4c/r  Hole  §\ 

Surface  Finish,  AA 


ZzZ 

in./gi 


Protrusion,  in.  _ 

Perpendicularity,  .001 in. /gage  length 

Long  i  tudinal  .Qo4-//i*:m Transverse  ,oc>d^//Aic'Af 
Flush  Gage  Reading,  'in.  ’ 

Capacitance  Gage  Reading:  37j 

Depth  of  Scratch,  in.  _ .  c  c~) _ 


Bluing  Pin  Rollout 


70? L 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 

_ _ /ai  uj 

45° 

Ell _ LWJ.1.1 

90° 

-  . 

VJJI - 

135° 

180° 

225° 

1  o 

O 

i 

CsJ 

315° 

. 

| 

_ 

"  b 

■  ■ 

n 

’Z To". . . 

_ e _ ! 

© 

© 

■■ — m 

_ i4_ 

-  .0... 

o 

6 

O 

© 

- 

_ 

__c _ 

a 

e _ 

O 

Hole  n 


AA 


Ol in./< 


Surface  Finish, 

Protrusion,  In.  _ 

Perpendicularity,  .001  in. /gage  length 

Long! tudinal  ^£^^«gyTransverse  .£>c3///JCAt 

Flush  Gage  Reading,  in.  n  "Zm _ 

Capacitance  Gage  Reading:  2. 

Depth  of  Scratch,  in 


Bluing  Pin  Rol lout 


SOfa 


i 

i 


Air  Gage  Readings  (.0001  in.) 


Angular  Posi tion 


Axl  a  1 
Position 

0° 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

— 

j 

gg 

■ ■  ' 1  ■ 

_ #3 

gg 

BPH 

a 

"c 

i— nm 

1'C.j 

c 

Q 

warn 

„a... 

0 

_ Q. _ 

_ a _ 

Q.  . 

_ 2 _ 

_ £ _ 

wrm 

Hole  §1 


Surface  Finish,  AA  3 

Protrusion,  in.  t/7S~ _ 

Perpendicularity,  .001  in./gage  length 
Longitudinal  nfiO  Transverse 
Flush  Gage  Reading,  in.  ,002. 
Capacitance  Gage  Reading:  3 

Depth  of  Scratch,  in.  _ ,  c. 


Bluing  Pin  Rol lout 


3C% 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  /  /  Quality  Variable  vl>C  XA  TCH€  5  -  Aa/AL > _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrl 1 1 ;  19/6^  In"  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TL020^0AR! ~5) 


Spindle,  rpm 

3ZS 

Feed :  /Yaa\D  -  0  .  S’  l 

r/vw 

Cutting  Fluid: 

Stciiaa/M  SaLisessr 

Depth:  find.  Reading. 

/iS.Sd _ 

Modify  Good  Holes  Using  Following  Conditions: 

1001 :  JbjEtuPccL  S?A/L  w/r/Z  It&LZMML  pcmren  j/v scat _ 

Spindle,  rpm  fi _ _ _  Feed:  /S/Ia/J  _ 

Cutting  Fluid:  QA  f/ _  Depth:  find.  Reading)  ~ 

Procedure:  _ <ZcoD  Ho  <  ,  Th£T/V  r  An*/, vC  AA£  am  Tc«H 

iZ^L-AZ—  AclI.Tc.HI  Cjj€£&_Jte,rxL>A/kA  POUS/CH-AaJT. 

M.0  Yts _ rtA£Ut\Li~Y  ^  PC 3"  jT&Xrt.  /lETXAC.r.  ..3IfitAL<UiI...J2LlT 


Results:  Specimen  No. 

Surface  Finish,  AA 
Protrusion, 


In. 


3A6T 


Hole  II 


Perpendicular  I  ty,  .001  In.Tgage  length 

Longitudinal  .p&g lAjtH  Transverse  . re>///*Kj4 

Flush  Gage  Reading,  In.  ,PP3 _ 

Capacitance  Gage  Reading:  4<>g _ 

Depth  of  Scratch,  In.  _ CP  7 _ 


Bluing  Pin  Rollout 


eov0 


1 

i 


Air  Gage  Readings  (.0001  in.) 


Angul 

it-Eoidt 

90° 

on 

“ 

Axial 

Posi tlon 

45° 

135° 

180' 

225° 

i»>"'  *  \  H 

_ a  . 

■  p 

...  -  - 

_ ik _ 

0 

c 

O 

... .  e.  .. 

0 

Q 

O 

c- 

- £S 

O 

. £L . 

—A. 

0 

_ A.  . 

SlL^ 

_ £ _ 

Hole  §1 


Surface  Finish,  AA 

Protrusion,  in.  _ 

Perpendicularity,  .001 
Longitudinal  pan 
Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading: 
Depth  of  Scratch,  in. 


U42. 

in./gai 


gage  length 
Transverse  ,e>a/  //,jc  V 


.g-tg-7 


Bluing  Pin  Rollout 


\ 

30% 


Air  Gao.  Readings  (.0001  ir.) 
Angular  Position 


Axial 

Pos  1 1  ion 

H 

45° 

0 

0 

CTs 

135° 

0 

O 

CO 

225° 

270” 

315° 

ii  ( 1  \  m 

mm 

— 

|  ■ 

■g 

bbi 

n 

■ 

HR 

SB 

■■H 

.  #1 

■ 

■  ■ 

_ .  ih  - 

■  1 

r 

O 

mnm 

_ UU 

0 

0 

,  7 

— — .1 r  ....  ■  — 

■A 

4mS 

.  ^ 

_ e _ l 

J 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Quality  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdr 1 1 1 ;  1 9/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 


Depth:  (Ind.  Reading 


Conditions: 


Ind.  Reading 


3X  flOSJ-r/OH  .Aa'J2~ 


Hole  U\ 


Bluinq  Pin  Rol lout 


Position 


135° 

180° 

225° 

270° 

315° 

Hole  HI 


Surface  Finish,  AA  36 

Protrusion,  in.  »/  Z£, _ 

Perpendicular! ty,  .001  InT/gage  length 
Longitudinal  Transverse  __ 

Flush  Gage  Reading,  in.  . no / 

Capacitance  Gage  Reading:  3  7t - 

Depth  of  Scratch,  in.  . &G  *7 _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 

Position 


Bluing  Pin  Rol lout 


70% 


45° 

90° 

135° 

O 

CD 

CO 

225° 

270° 

315° 

INSPECTION  SHEETS  FOR  TEST  SERIES  12  -  CHATTER 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /c2.  Quality  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdr 1 1 1 ;  19755  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 
Spindle,  rpm 

Cutting  Fluid:  STOQQAPft  SOi-VWT  Depth:  (Ind.  Reading 


Modify  Good  Holes  Usina  Following  Conditions: 


S, 


Spindle,  rpm  _ ills _ 


Cutting  Fluid: 
Procedure: 


Depth:  (Ind.  Reading 


Results:  Specimen  No.  3  ftaCT  Hole  #1 

Surface  Finish,  AA  IcIO-I3q  /*<  /aj _ 

Protrusion,  In.  _ .  j _ 

Pe r pend i cu 1  a r I ty,  .001  in./gage  length  ~ 
Longitudinal  o  Transverse  .  oo  7 / /a/c 

Flush  Gage  Reading,  in.  .00 j. _ 

Capacitance  Gage  Reading:  /2s _ 

Exit  Bufr  Height,  in.  _ _ 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
. .Angular,  Eoslt  i Qfl _ , _ 


Bluing  Pin  Rol lout 


225°  270° 


Hole  #2 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ ,  13 0 _ 

Perpendicularity,  .001  In./gage  length 

Longitudinal  .ooa//;uc,»Transverse  >  cc&JiHQh 

Flush  Gage  Reading,  In.  •  OOSl _ 

Capacitance  Gage  Reading:  <J //„ _ 

Exit  Burr  Height,  in.  _ — _ 

Air  Gage  Readings  (.0001  in.) 
Angular  Position 


45°  90°  135°  180c 


Bluing  Pin  Rol lout 


225°  I  270°  31 5C 


EFFECTS  OF  HOLF  QUALITY 


Test  Series  /«a^  Quality  Variable  C  HATTSiZ. _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdri 1 1 ;  1 9/6^  Ini  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm _ _  Feed:  HA*) a  ~  0>S  XA* _ 

Cutting  Fluid:  sroopmitp  rot-vCHT  Depth:  ( I nd.  Reading)  /■  1?o 

Modify  Good  Holes  Using  Following  Conditions: 

Too,:  _ ua _ Sft/tflU _ _ 

Spindle,  rpm  _ i/i£ _  Feed:  HAHp  -  p.  f  X££l _ 

Cutting  Fluid:  pit.'f _  Depth:  ( I  nd  7  Reading;  — 

Procedure:  AQVAHCi.  *>'»  ££jg&£&  >r  ggAJLCZ 

.  f  £ T^. XJitti  -  f  SJL& _ i  ojL&JL-£UL£££&l  _ 


Results:  Specimen  No.  SOS’  T~  ,  Hole  #1 

Surface  Finish,  AA  /as~-  /ya  jl* jl^j _  Bluing  Pin  Rol  lout 

Protrusion,  i "  •  iJ-UJt _ 

Perpendicularity,  .001  in. /gage  length 

Long  I  tudlnal ,  //Trans verse  ,06*.  JiticH 

Flush  Gage  Reading,  in.-  ,  oqa _ 

Capacitance  Gage  Reading:  _ 

Exit  Burr  Height,  in.  _ — _ 


Air  Gage  Readings  (.0001  In.) 


Axial 

Position 

0° 

45° 

90° 

135° 

o 

O 

00 

225° 

ro 

o 

o 

315° 

-Bottom  U _ 

a 

_ 12— 

jBi 

— ■ 

.....  .  MS 

♦  JU 

+  A.  . 

4-  a. 

u  mm 

4- A 

_ MM  U 

ss 

0 

*■  ( 

■fOiS 

a 

O 

- ax 

ESM 

ran 

4  O’G 

tPtS 

.  rg-tS . 

+  1  . 

±MZ 

Hole  HI 

Surface  Finish,  AA  _  Bluing  Pin  Rollout 

Protrusion,  In.  _ .  /■?<* _ 

Perpendicular! ty,  .001  in/gage  length  " 

■Long i  tud Inal .oftfAdCH  Transverse  ,  60S  J.pJcH 

Flush  Gage  Reading,  in.  ,  o  o  JL _ 

Capacitance  Gage  Reading:  i^L _ 

Exit  Burr  Height,  in. _ — _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos't ion 


Axial 

Position 

a 

45° 

fF 

o 

O 

CO 

225° 

o 

O 

! 

315° 

Bottom  #1 

_ #2 

IHHVI3 

JL2X- 

c 

ea 

KaBCTI 

gn 

i-3  1 

1  w  1 

tffi 

Bna 

mam.. 

irm 

\wmmr>n 

o 

_ 2 _ 

hnm 

O _ 

.  Q _ 

_ & _ 

_ o _ 

m 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /«Q  Quality  Variable 


CMfUTOi. 


Tools:  #2  Centerdrill;  19/61*  In.  pilot  drill; 
Spindle,  rpm  UlS 

Group  1 , 
Feed: 

Omark  Drill  Reamer  (TLD20l*0AR1 

rtfiNb  -  o>s  tfim 

Cutting  Fluid: 

STOP  Am  i'  ft  SOI  V£WT _ 

Oepth: 

(Ind.  Reading) 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  J-fiuTf _ <>/  Sfi/gAL  AiM _ _ 

Spindle,  rpm 

ms 

Feed : 

HftNb  -  O'S  IPtB 

Cutting  Fluid: 

DRV 

Depth: 

(Ind.  Reading)  — 

Procedure: 

A PikJ  <=~H 

JNTZ> 

USJT1L.  tr  /V>Ha.cS 

CO/VTWcr,  THCK)  PtLD 

.  OCS  ' 

btiFTf-Et:  AaiL 

- 7 - - - 

Results:  Specimen  No.  *TA3(Lr  Hole  ti\ 

Surface  Finish,  AA  70-y  o  /aj _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ .  / 7 0 _ 

Perpendicular! ty,  .001  In. /gage  length 

Longitudinal  ,  eosjjucsrt  ransverse  «  00  aJiK/cjf 

Flush  Gage  Reading,  in.  ,  cOo/ _ 

Capacitance  Gage  Reading:  If 7 

Exit  Burr  Height,  in. _ 


Air  Gage  Readings  (.0001  in.) 


_ Anau.li 

ar  Posit 

Ion 

Axial 

Position 

0° 

45° 

VO 

O 

O 

135° 

180° 

225° 

— 

0 

0 

CVJ 

315° 

-jQttOfll  11 _ 

_ 

-•  - 

— 

. ..  n 

:  . 

_ 4_£ 

+  /.s- 

r  / 

+■  t  >  s 

y  ot 

0 

-J2 _ 

o- 

49 

+Q 

Hole  H2 

Surface  Finish,  AA  J6-0  ~ !QO  j/u _  Bluing  Pin  Rollout 

Protrusion,  in.  _ .  //.  j _ 

Perpendicularity,  .001  in./gage  length 

Longitudinal  ransverse  ,oo.y/  ,ur.H 

Flush  Gage  Read i ng ,  In.  _ .  aej _ 

Capacitance  Gage  Reading:  _ d?  /A _ 

Exit  Burr  Height,  in.  _ - _ 


Air  Gage  Readings  (.0001  In.) 


Angular  Position 


Axial 

Position 

0° 

45° 

90° 

135° 

0 

1  O 
00 

225° 

270° 

315° 

Bottom  #1 

#2 

. — 

1 

■7“”'  | 

...  .  #3 

S  1 

jgw-  H 

#4  . 

V  1.2 

+  l>S 

+  1 

+  1 

♦  * 

nnS 

E3 

mjum 

_ 15 _ 

S. 

*■  O  •  *» 

■*■01  <r 

-fc 

+O.S 

WSBEm 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  JSL  Quality  Variable  c  hi  A  TT£€. _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  HI  Centerdrlll;  19/6**  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  // ; S' _  Feed:  D  -  O.S  If3* 1 _ 

Cutting  Fluid:  jmontet)  isoi-vtuT  Depth:  (ind.  Reading)  /,  fsTp 

Modify  Good  Holes  Using  Following  Conditions: 

Too,:  LH _ SP'KAL _ £JJ±  IfAMt/e. _ 

Spindle,  rpm _ ///  S' _  Feed:  hi  A  tig  -  o.s  7 _ 

Cutting  Fluid:  _  Depth:  (Ind.  Reading)  — 

Procedure:  Adda** eg  Pi h  am**.  <ait<  Hot.e  utsnc  it  aiam£S _ 

t-rH£K>  Ftea  .cos  D££/>£a.  a^d  o^fr*. _ 


Results:  Specimen  No.  S &  <  B  Hole  11 

Surface  Finish,  AA  Ifo-  /»  e  -M  • _  Bluing  Pin  Rollout 

Protrusion,  in.  _ .  1 12 _ 

Perpend icu lari tyl .001  in./gage  length 

Longitudinal,  o  Transverse  ,901 J /tJCH 

Flush  Gage  Reading^  TnT~  ,  qq  / 

Capacitance  Gage  Reading:  jl  <y-t> _ 

Exit  Burr  Height,  in.  _ - _ 


Air  Gage  Readings  (.0001  In.) 


Axial 

Position 

0° 

- rujy  lli 

45° 

90° 

V/jJi  ,  .  ■ 

135° 

o 

O 

CO 

225° 

270° 

315° 

...Bottom  11 _ 

-  . 

_ £I_ 

_  n 

_ tucs. 

-*-1 

+  Q.S 

+  i 

tJL  - 

+■  1 

-hi 

- 

_±1_ 

_±J _ 

Li&sJ 

Jr.cu*.... 

_ 

....  ±1 _ 

. t  1 _ 

.  Hole  §2 

Surface  Finish,  AA  /lo  -  Ho  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _  .  /*? _ 

Perpendicularity" .001  inT/gage  length 

Longitudinal.om  liu (^Transverse  jif-JCH 

Flush  Gage  Reading,  In.  , 6  o  I _ 

Capacitance  Gaqe  Reading:  if V _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

-  1 1 

0° 

45° 

90° 

135° 

o 

O 

CO 

225° 

o 

O 

rs. 

CSJ 

315° 

Bottom  #1 

n 

« 

tx<_ 

+  l.$ 

4-  1 

■f  1 

*  / 

-f  jk 

f  2. 

ML 

+■ 0 .  $ 

_ a _ 

_ fi _ 

.  -tjQiiL. 

f 
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EFFECTS  OF  HOLE  QUALITY 


\ 

'  i 
;! 
r  j 

| 

l 

I 


Test  Series 


Qual i ty  Variable 


i IMA. 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  1 9/6^*  i n7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm _ /US _  Feed:  —  Q.Z  /PAl _ 

Cutting  Fluid:  STDLDfr* ^  £CLVt~Hr  Depth:  (ind.  Reading)  l,9SQ 


Modify  Good  Holes  Using  Following  Conditions: 

Tool:  J,  FLork  PltJ  _ 

Spindle,  rpm  _  Feed:  -  O  .g  (P/h _ 

Cutting  Fluid:  qq y _  Depth:  (Ind.  Reading)  — » 

Procedure:  A/>ufifJCe  P /J  teAvfs*4  JAJTn  trOLe  <JN1L  rr-  Ph &££ ; 

_ QA/UTriC-T, TfrSTM _ F£I~£> _ " _ DfttL. 2L 


Results:  Specimen  No.  t',  fit  id  7~  Hole  #1 

Surface  Finish,  AA  —  J  96  jaj _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ .  /y/ _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  , iW/x/pT ransverse  O _ 

Flush  Gage  Reading,  in.  _ ,  oo^ _ 

Capacitance  Gage  Reading:  A6~d _ 

Exit  Burr  Height,  in.  _ — _ 


Air  Gage  Readings  (.0001  in.) 


lurm 

Axial 

Position 

t 

0° 

45° 

o 

o 

o> 

135° 

0 

o 

00 

225° 

270° 

315° 

■Bottom  £i 

. .  ft 

. 

■  j | 

_ 

■■■■■ 

f  / 

j±J. _ 

-+os 

T  /  •  tp" 

Hlf J 

i-/ 

t  o,  .-r 

\wmm.xn 

J=J - 

ms 

_fl _ 

ESI 

*n _ 

nvBi 

— a — 

-  Q 

Surface  Fini 
Protrusion, 


sh, 

in. 


Hole  n 

AA  I  UP  ~t&0  yH  /aJ 

130 
in./g 


Perpendicularity,  .001  in. /gage  length 

Longitudinal .  Cpu/ //^/Transverse  .  GnU nuch 
Flush  Gage  Reading,  Tri.  ,CG£  f 

Capacitance  Gage  Reading: 

Exit  Burr  Height, 


jL &i- 


xn. 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

a 

45° 

90° 

135° 

0 

O 

00 

225° 

270° 

315° 

m 

— 

■bbbb 

B 1  H 

E3S| 

r~ 

■bjb 

— 

B?  :-'v;v 

#1 

u 

c3>HN 

E5 

s 

mSm 

53 

R3R 

KAKB 

_ li 

£3 

-Q _ 

o 

_2 _ 

_a _ 

_ 

_ cl. 

—d - 

E93SFB 

i 
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EFFECTS  OF  HOLE  QUALITY 

j 

Test  Series  /x  Quality  Variable  Cuf\  t  r  _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdri 1 1 ;  19/64  In7  pilot  drill;  Group  1,  Ornark  Drill  Reamer  (TLD20<*0AR1 -5) 

Spindle,  rpm _ )\K _  Feed:  -  O.S  _ 

Cutting  Fluid:  jroo«ito  !SaL.\/t*JT  Depth:  (Ind.  Reading)  A  ifa 

Modify  Good  Holes  Using  Following  Conditions: 

Tool:  -A-fcUirE  £tLMtL>  _ 

Spindle,  rpm _ _  Feed:  -  C.JT  TPM _ 

Cutting  Fluid:  Jut* _ _ _  Depth:  (Ind.  Reading)  — _ 

Procedure:  _ Ae*AtlC.L _ ftCAttlfi.  «VTfl _ H  t  L£. .  utiTtU  IT  (*A  k  f  S 

tll^rRCT  ,T>4fW  «*n  >  OIS  “  .  A»tD  t>ui£iL. _ 


Results:  Specimen  No.  S*C.  i  C~7~  ,  Hole  #1 

Surface  Finish,  AA  /fa  -  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ,  / 3/  _ 

Pe rpend i cu 1  a r i ty,  .001  in. /gage  length 

Long!  tudinal.oosJiiJc^ Transverse  .  oea,  1 1 »JC t-4 

Flush  Gage  Reading,  TnT  .  qq^. _ 

Capacitance  Gage  Reading:  i 

Exit  Burr  Height,  in.  _ _ 


Air  Gage  Readings  (.0001  In.) 


_ Annular  Posit 

[on  _ 

Axial 

Position 

0° 

45° 

o 

O 

a% 

135° 

180° 

225° 

270° 

315° 

-Bottom  ti\ _ 

— 

_ a_ 

■  | 

■B  |  ■ 

BBBI 

■1  | 

■  ■  ■ 

-  .  .  n 

■  |  g 

f  x 

+  I.S 

a 

+  ! 

- ah. 

+  a. 

mg 

wrxm 

ini 

..'t.Sh 

f.A  . 

±J. _ 

i 


Hole  #1 

Surface  Finish,  AA  j»p.  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ,  til _ _ 

Perpendicular) ty,  .001  in./gage  length  " 

Long  1  tud i na  1 , T rans verse  .am  /iajC/V 

Flush  Gage  Reading,  'fn.  _ .  a  >  a,  _ 

Capacitance  Gage  Reading:  _ _ 

Exit  Burr  Height,  in.  _ — _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

m 

45° 

90° 

135° 

o 

O 

oo 

225° 

270° 

31 5C 

em 

mm 

— 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series 


Qua) i ty  Variable 


Produce  Good  Hole  Using  Following  Conditions: 


Tools:  #2  Centerdrill;  19/6**  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  /J/& _  Feed:  //»/vA  —  o.S  /P/>i 

Cutting  Fluid:  STlnbtlrtii  ft  S ^  \Jtyj T  Depth:  (Ind.  Reading)  ZUlEti 

Modify  Good  Holes  Using  Following  Conditions: 


Spindle,  rpm 
Cutting  Fluid: 
Procedure: 


Depth:  (Ind.  Reading) 

HOi~<= _ jMTIl  6 


Results:  Specimen  No.  Sfa  3t  Hole  §\ 

Surface  Finish,  AA  l&Q—oiiQ  s*.  /a/ 

Protrusion,  in.  _ ,  /£# _ 

Perpendicularity,  .001  in./gage  length 

Longitudinal  .  ooz/judf ransverse  .  oosj/i 

Flush  Gage  Reading,  rn.  _ >003 _ 

Capacitance  Gage  Reading:  _ I  X(0 _ 

Exit  Burr  Height,  in.  _ = _ 


Axial 
Pos i t i on 


Air  Gage  Readings  (.0001  in.) 
- - Angular-Eosit. 


Bluing  Pin  Rol lout 


225°  270°  31 5C 


Hole  n 

Surface  Finish,  AA  /  If)  —  o?0~O  jaj _ 

Protrusion,  in.  _ .  !3U _ 

Pe rpend i cu I a r i ty,  .001  in. /gage  length 

Longitudinal  »Qov////iiy Transverse  O _ 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading:  J / 1 _ 

Exit  Burr  Height,  in.  _ — _ 

Air  Gage  Readings  (.0001  in 
Angular  Position 


Bluing  Pin  Rol lout 
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EFFECTS  OF  HOLE  QUALITY 


Te-.t  Series  /*L  Quality  Variable  CH  ATT CR. _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  §2  Centerdrlll;  19/64  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm _ /IIS' _  Feed:  HA *10  -  Q.S’  TPM _ 

Cutting  Fluid:  <roD pa*p  Depth:  (Ind.  Reading)  /.  o 

Modify  Good  Holes  Using  Following  Conditions: 

Too,:  J  FLvrt  LH  SP/KAL.  gEflhtfc _ 

Spindle,  rpm _ _  Feed:  HA*iQ  -  Q.S  i PM _ 

Cutting  Fluid:  _  Depth:  (Ind.  Reading)  - _ 

Procedure:  _ €.L±  *EAA£JL-liiZt _ tLik& _ . /X.  _ 

^M*LXi&Z+TJi£tL.££*B  >US -£.L£f£C* C,i tULuu _ 


Results:  Specimen  No.  te  A/  CB  t  Hole  #\ 

Surface  Finish,  AA  A  jt0  jh  _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ,/XA _ 

Pe rpend i cu  1  a r i ty,  .001  in./gage  length 

Longitudinal,  otjhuttl  Trans  verse  ,  xW//«o  c.  H 

Flush  Gage  Reading,  in.  ,  f  g  ^Tl _ 

Capacitance  Gage  Reading:  jAa. _ 

Exit  Burr  Height,  In.  _ — _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 

0° 

- rwiyu-u 

45° 

90° 

135° 

° 

O 

CO 

225° 

ro 

o 

o 

315° 

—Bottom  #1 _ 

I 

_ £2__ 

ms 

..  #3 

m  m 

.  ...  HX< 

van 

fa 

*-JL 

mnmm 

- &&. L 

0 

m 

o 

to  S 

to.S 

0 

_ g.  . 

mam 

Hole  H2 

Surface  Finish,  AA  IS  0 -_2o-«  jli  jJ~ _  Bluing  Pin  Rollout 

Protrusion,  in.  ,  /  LI  * 

Pe rpend iculari ty,  .001  in. /gage  length  " 

Longitudinal  a  Transverse  »oo J  f  ,*jch 

Flush  Gage  Reading,  in.  .  o  o  l _ 

Capacitance  Gage  Reading:  /  f(, _ 

Exit  Burr  Height,  In.  _ —  _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

0° 

45° 

o 

O 

o> 

135° 

00 

o 

o 

225° 

o 

o 

CVI 

315° 

■ 

#3 

— 

|p 

t}/< 

■mamt 

t-  i 

mmt 

9DSRH 

warm 

_ mu 

to.S 

+  O.S 

ran 

KSOl 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /c2  Quality  Variable  _ d  /ffiTTirft. _ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrill;  19/64  In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  Jllg  _  Feed:  /-MrJb  -  0,5  I  fin) _ 

Cutting  Fluid:  SQl  V&JT  Depth:  (lnd.  Reading)  /. V<p/) 

Modify  Good  Holes  Using  Following  Conditions: 

T°,:  _ a IzELUTZ,,,  Lit  SPilrfL _ eiM _ ROjOiOi _ _ _ 

■  p indie,  rpm _ >  1 1$ _  Feed:  HftNh  -  C,S~  ifi/D _ 

Cutting  Fluid:  _ Dfty _  Depth:  (lnd.  Reading)  — 

Procedure:  _ & MhSKJL _ . JMJCL ,.2tQL£.....MMTJL-  HUM KcS 

_ £g/U7flCJ, _ Th£J± _ F££7\  .PCS".  fifeYraQ  DMflV 


Results:  Specimen  No.  3  A  o>  &  Hole  #1 

Surface  Finish,  AA  /L/p  -  /,</>  s,  j/j _  Bluing  Pin  Rollout 

Protrusion,  in.  _ #  _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  .pajA/jr./rTransverse  / OOd! inch 

Flush  Gage  Reading,  In.  _ ,  cp / _ 

Capacitance  Gage  Reading: 

Exit  Burr  Height,  in.  _ _ 


Air  Gage  Readings  (.0001  in.) 


_ AnguL 

sr  Posit 

ion 

Axial 

Position 

0° 

45° 

90° 

135° 

O 

o 

CO 

225° 

ro 

■^4 

O 

o 

315° 

mm 

_ n 

— 

n 

A 

n 

Sr& 

a 

Q 

mmv- 

o 

o 

_ jb 

ra 

a 

o 

o 

0 

wsi  ■ 

a 

o 

_ li 

UL 

■  n 

■  ■ 

■  ■  ■ 

MIC 

■■■■ 

mmm 

Hole  §2 

Surface  Finish,  AA  / V# ~ m.  jaJ _  Bluing  Pin  Rollout 

Protrusion,  In.  _  _ a&k _ 

Perpendicularity,  .001  in. /gage  length 

Longitudinal  .(gflj^jr^ransverse  Q _ 

Flush  Gage  Reading,  in.  , ton  I _ 

Capacitance  Gage  Reading:  _ 

Exit  Burr  Height,  in.  _ ^ _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

a 

45° 

o 

o 

CO 

cn 
o  | 

_ 

O 

!  o 
CO 

225° 

270° 

315° 

mmm 

#3 

#4  . 

f  0  n£T 

+  o.g 

+  O'  € 

t  os 

*■  o  S 

+  0,5 

'*o-s  _ 

P3P3I 

_ 

_ Q _ 

_fl _ 

_ a _ 

-JLL _ 

_£ _ 

_JS _ 

.  0  . 
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EFFECTS  OF  HOLE  QUALITY 


Spindle,  rpm  _ 
Cutting  Fluid: 
Procedure: 


Depth:  (Ind.  Reading 


Results:  Specimen  No.  £P>2  Hole  §\ 

Surface  Finish,  AA  ~ /SO  /a/ 

Protrusion,  in.  _ ,  i _ 

Pe rpend i cu I a r i ty,  .001  in ./gage  length 

Longitudinal . QQjJjtjc /yTrans verse  O _ 

Flush  Gage  Reading,  In.  <  OQ3 _ 

Capacitance  Gage  Reading:  rdv«m _ 

Exit  Burr  Height,  in.  _ — — _ 


Bluing  Pin  Rollo 


Axial 

Position 


Air  Gage  Readings  (.0001  In.) 
- - - AnguJaii.Eos.UiQi] _ _ _ 


Hole  n 


Surface  Finish,  AA  y9 y* 

Protrusion,  in.  _ ,  A3j _ 

Pe  rpend i cu 1 ar i ty,  .001  in. /gage  length 
Longl  tudina  1,40// /a>  Trans  verse 
Flush  Gage  Read i ng ,  i n .  .  OQ3> 

Capacitance  Gage  Reading:  ,  93 

Exit  Burr  Height,  in.  _ _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 


Bluing  Pin  Rollout 


45° 

90° 

135° 

180° 

225° 

O 

O 

r^. 

cvj 

315° 

INSPECTION  SHEETS  FOR  TEST  SERIES  12 
TEARS,  LAPS,  PLASTIC  DEFORMATION 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


2  Qua!  i  ty  Variable  TifARS  /.Afis.  P*.Asr/c  Dtrot/iArso* 


Hole  H\ 

Surface  Finish,  AA  <*Lq _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  r>  Transverse  L  £L2£L 

Flush  Gage  Reading,  in.  r  GO  _ 

Capacitance  Gage  Reading  ■  J9S . . I 

Exit  Burr  Height,  in.  _ 


.  OO/S"  /PR 


Ind.  Reading)  /.7/0 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  §\ 


n 


Jole  n 

Surface  Finish,  AA  /QQ'  lojL _ 

Protrusion,  in.  _ lJjjl _ : _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  go  /  Transverse 

Flush  Gage  Reading,  in.  ,  QQ  / _ 

Capacitance  Gage  Reading  —d± L _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


n 


n 


# 


ns 


^5° 

90° 

O 

1  O 

oo 

225° 

270° 

315° 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries  /2  Quality  Variable  fifARS,  J.APS,  P*.Asr/c  Pfro*si4r/o 
Specimen  No.  sazca 

Hole  Manufacturing  Conditions  and  Procedures:  PfP  /PtT/9*  UAr#  Bcj/iT 


:  .  OO/S"  /PR 


Hole  tt 1 

Surface  Finish,  AA  ///- J _ 

Protrusion,  in.  /  j 

Perpendicular i ty~  . 001  in77in. 

Longitudinal  i  (0  f  Transverse  .  0^ 
Flush  Gage  Reading,  in.  ,  n  ZiP) 

Capacitance  Gage  Reading  1-y4.gr  - 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t ion 


Bottom  #1 


n 


n 


*♦5° 

90° 

o 

O 

OO 

225° 

O 

o 

r*^ 

CM 

315° 

.  Hole  n 

Surface  Finish,  AA  7/7  -  c  0 _ 

Protrusion,  in.  , /U  -III 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  no  2.  Transverse  »0O0S 

Flush  Gage  Reading,  in.  «  OO  i~ _ 

Capacitance  Gage  Reading  ,^9  X, 

Exit  Burr  Height,  in.  _ 


Axial 

Position 


Bottom  #\ 


n 


n 


n 


ns 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


*»5° 

u> 

o 

o 

180° 

225° 

O 

o 

315°  ; 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Qu.il  ity  Variable  flT4tS^  P<c44r/c  Pff*4/j4rr4 

Specimen  No.  HaJtc- 

Hole  Manufacturing  Conditions  and  Procedures:  Mr#  Bum  J 


Spindle,  rpm 
Cutting  Fluid: 


Ho  I e  1 I 

Surf.ice  Finish,  AA  _f3  -t7 

Protrusion,  in.  .JLj.*  _ _ _ _ 

Perpend  i  c  u  1 .1  r  i  t  y , .  00 1  i  n .  / 1  n , 

Longitudinal  A  Transverse.  oslL 

Flush  Gage  Reading,  in.  j-cloX - 

Capacitance  Gage  Reading  , / mf 

Exit  Burr  Height,  In.  _ 


Ind.  Reading)  /  7/Q 


B| u i ng  Pi n  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Posit  Ion 


Axial 
Posi t ion 


180* 

225° 

270° 

315° 

Hole  12 

Surface  Finish,  AA  mil  Ul _ 

Protrusion,  In.  .icq _ 

Perpend  I cular i ty~ .001  in. /in. 

Longitudinal  Q  Transverse  M— 

Flush  Gage  Reading,  in.  A  AM _ 

Capacitance  Gage  Reading  - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Axial 
Posi t ion 


Bottom  #1 


12 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


0°  A  5°  90°  180° 


270°  315" 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /2  Quality  Variable  fif'AKSJ  /.APs,  PcRsr/c  PfrottfArto, 
Specimen  No.  Q /? £ 


I 


Hole  Manufacturing  Conditions  and  Procedures:  /“a  ps/f  PiTA*  Mr# Bu/iT 


Spindle,  rpm 
Cutting  Fluid: 


Hole  II 1 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,QQ  Q  s'  Transverse  ,QQ  ! 

Flush  Gage  Reading,  in.  „  &Q  / _ 

Capacitance  Gage  Reading  7/  rl.  I . Z 

Exit  Burr  Height,  in.  _ 


OO/S  /PR 


Ind.  Reading 


Bluing  Pin  Rollout 


Axial 
Posi tion 


Bottom  HI 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


^5° 

90° 

o 

O 

CO 

o 

l n 

CM 

CM 

270° 

315° 

Jole  12 

Surface  Finish,  AA 
Protrusion,  in.  ,  J/ J 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  QC! 

Flush  Gage  Reading,  in.  -  gg/-, 
Capacitance  Gage  Reading  -  Hk 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 

Position 


Bottom  #1 


n 


n 


<♦5° 

90° 

oo 

o 

o 

o 

in 

CM 

CM 

o 

O 

1^ 

CM 

O 

in 

L90 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries  /2  Quality  Variable  /ARs,  P*.Asr/c  Dfro* 

Specimen  No.  /  A ' 

Hole  Manufacturing  Conditions  and  Procedures:  /> >vvf  PiTA*  Mr#  t i 


Spindle,  rpm 
Cutting  Fluid 


Hole  H\ 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ -  It?.  — 

Perpendicularity,  .001  in. /in. 

Longitudinal  , "T ransver se  ^ 

Flush  Gage  Reading,  in.  >  O _ 

Capacitance  Gage  Reading 

Ex i t  Burr  Height,  in.  _ 


OOjS  /PR 


ind.  Reading 


Bluing  Pin  Rol lout 


Axial 

Position 


Bottom  N\ 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


0°  1*5°  90°  180°  225° 


270°  315c 
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MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Se 
Spec i me 

Hole  Md 

ries  12  Qua) 

i  ty  Var 1 

3ns  and 

able  fFAXS^  iAPs,  P<A*r/c 

"  No.  . 

nufacturlng  Cond  i  t  i< 

CuYTf* 

Procedures:  fa  Pf/f  Pf/9*  Mr*  BumT 

Sp  i  n 
Cut  t 

m 

:ed:  .00/5  /PR 

[mg- 

!  Surface  Finish, 

Hole  H\ 

AA  f  ^  •  f  '/  Bluing  Pin  Rol  lout 

Protrusion,  In.  , 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,rnl  Transverse  ■  POOS' 

Flush  Gage  Reading,  in.  —  ,  0  0  2~ 

Capacitance  Gage  Reading  „  / 

Exi t  Burr  Height ,  in. 

Air  Gage  Readings  (.0001  in.) 

Angular  Position 

Axial 

Position 

0° 

^5° 

90° 

180° 

225° 

270 0 

315° 

J‘"'ri  T 

Bottom  HI 

A* 

n 

2  C 

1 0 

J.!f 

ah 

/.s 

/.  C 

.if 

fC 

/  O 

*5 

1. 0 

LO 

ia 

hC 

,.<r 

/. 

1 

Hole  n 

Surface  Finish,  AA  QO  '  tf  Bluing  Pin  Rollout 

Protr 

Perpc 

L 

FI  usf 
Capac 
Exi  t 

•usion,  in. 

.  j. 

in.) 

ndiculari ty 
ongi  tudinal 
Gage  Read  in 
i tance  Gage 
Burr  He i ght , 

.001  i n . / i n . 

tfiPJ-  Transverse  /  CVO S' 
g,  in.  .onj 

Reading  .  /  79 

i  n . 

Air  Gage  Readings  (.0001 
Angular  Position 

Axial 

Pos i t ion 

0° 

**5° 

90° 

180° 

225° 

270° 

315°  ; 

Bottom  #1 

n 

#3... 

-  tr 

/*/9 

in 

/.  c 

*  4" 

/•  f~ 

(,sr 

t.o 

/.  < 

A- 

/  s'- 

i  V 

/  /  J 

#5 

IQ 

2.4 

if 

2'Q 

/  •  S 

hf 

AiP . 
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Hole  H\ 

Surface  Finish,  AA 

Protrusion,  in.  _ .Hi 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,/y> (■’<''  Transverse  , ppj 
Flush  Gage  Reading,  in.  Q 

Capacitance  Gage  Reading  zuu. _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 


ular  Posi t ion 


Axial 
Pos i t ion 

Bottom  H\ 

_ n_ 

— ft 

Is 


Hole  HI 


Surface  Finish,  AA  j  o  Q  ~  MS _ 

Protrusion,  in. 

Perpendicularity,  .001  in, /in. 

Longitudinal  » fyi /  Transverse  ,  ooX- 

Flush  Gage  Reading,  in.  '  _ 

Capacitance  Gage  Reading  im _ 

Exit  Burr  Height,  in,  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


n 


n 


a 


ns 


Bluing  Pin  Rol lout 


o 

o 

180° 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  / 2  Quality  Variable  fJTAXS,  ZAPsj  PlAjk/c  DffoArfArrOA 

Specimen  No.  3/7!  ft 

Hole  Manufacturing  Conditions  and  Procedures:  /^f  RfR  RtfAn  Mr*  BumT 

&XazT£/L _ 

Spindle,  rpm  Z7ZO  FPM  Feed:  .OO/S  /PR 

Cutting  Fluid:  777  R  y  Depth:  (Ind.  Reading)  /.7/0 

Surface  Finish, 
Protrusion,  in. 

Hole  H\ 

AA  /c  S  '  1  Of  Bluing  Pin  Rollout 

_ S/W 

1  in.) 

Perpendicularity,  .001  in. /in. 

longitudinal*^  /  Transverse  ,  CL 

Flush  Gage  Reading,  in,  .  L  C  ( 

Capacitance  Gage  Reading  ^2  /.? 

Exit  Burr  He  i  ght ,  i n . 

Air  Gage  Readings  (.000 
Angular  Position 

■ 

Axial 

Pos i t ion 

0° 

i*5° 

90° 

180° 

225° 

270° 

315° 

Bottom  H\ 

n 

»} 

/z.  o 

12.0 

17  C 

l/./j 

7T7T 

/3,C 

//c 

Hk 

7  0 

A  .0 

J.  C 

1  Y> 

<'0 

2.<r 

f  5 

AS' 

o 

h  0 _ 

•  o 

kCl 

m  mi  < 

■ - - n 

Hole  n 

Surface  Finish,  AA  /  O  ?  -  /  0  Bluing  Pin  Rollout 

Prot 
Pe  rpc 
l 

usion,  in. 

_ ,12J _ 

sndiculari ty, 
ong i t  ud i na 1 

.001  i 

Cl 

i .  /  i  n . 
Transver 

/  CO  A 

se  >CCX- 

Flush  Gage  Reading,  in. 

l 

Capacitance  Gage  Reading 

*/c;J 

Ex  it  Burr  He i ght , 

i  n . 

Air  Gage  Readings  (.0001 

in. ) 

Angular  Position 

fil  1 

1  t 

Axial 

Pos i t ion 

0° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

n 

»} 

T^T 

(lc 

TFo 

%<? 

7  0 

jc.o 

3'C 

A 

7,  a 

Ifi'Q 

ko 

?.  0 

•  to 

ns 

let 

l.Q 

•  (T 

t,C 

ij) 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable  /.A  As,  P<  Air/c  &eAo*/t*r*w( 

Specimen  No.  i£.L  Ur. 

Hole  Manufacturing  Conditions  and  Procedures:  />f/f  U)r« 

tfr  Currft _ 1 _ 


Spindle,  rpm  Z1ZO  FPM 
Cutting  Fluid:  JPr.r. _ 


Feed:  ■  OO/Z  /PX _ 

Depth:  ( Ind .  Read i ng)  ~7  7/Q 


Surface  Finish,  AA 
Protrusion,  in. 


Hole  fi\ 

.-.  Jli  v* _ 

■  Wo 


Bluing  Pin  Rol lout 


- -  I  T - 

Perpendicularity,  .001  in./ in. 

Longitudinal  ,  CY)  t  Transverse  •  CQJ-T 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  ~T UZLUL 
Exit  Burr  Height,  in.  _ 


Axial 
Pos i t ion 


Bottom  H] 


ttl 


n 


~w 


Air  Gage  Readings  (.0001  in.) 
Angu I ar  Pos i t ion 


7i ififl 


fS  To 


^5° 


LX 


A. 


90° 


A 


180° 


LA 


.  s 


2  2  5C 


±t 


270° 


ZiT.. 


,  c 


3)5° 


ATL 


XL 


Hole  ft! 

Surface  Finish,  AA  /g# -  /  o S“ 

Protrusion,  in.  i-JZ.  — _11^ 


Bluing  Pin  Rol lout 


Perpendicularity,  .001  in. /in. 

Longitudinal  ,  0  0  JL-  Transverse  ,  QCOi 

Flush  Gage  Reading,  in.  ,  C> _ 

Capacitance  Gage  Reading  i  ZEE _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Pos i t ion 

121111 

15” 

90° 

1 80° 

225° 

o 

O 

r^ 

<SI 

315°  i 

Bottom  #1 

n 

n 

wesm 

/•c 

wmm 

(■  A 

asm 

JFHm 

mam  i 

\mmmm 

wmm 

J  > 

wmm 

<  r 

JC _ 1 

US 

mm 

WAt'JM 

wmm 

EHR 

wsm 

wmm\ 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable  fitAPSJ  /.APsj  PcAjr/c  PfroArfAr/o* 

Specimen  No.  TWJr 

Hole  Manufacturing  Conditions  and  Procedures:  P£/t  PiT/9/i  Mr#  Btt/iT 


Spindle,  rpm 
Cutt ing  Fluid 


Hole  H\ 

Surface  Finish,  AA  /•/o-  /*S± ’ _ 

Protrusion,  in.  _ zm _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse.  cjlH— 

Flush  Gage  Reading,  in.  ,  / 

Capacitance  Gage  °eading  , _ 
Exit  Burr  Height,  in.  _ 


.  OO/S"  /PR 


Ind.  Reading)  /.7/0 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 

Bottom  ji  1 

_ 

_ n 

w 

_ ns 


us° 

90° 

o 

o 

oo 

225° 

270° 

315° 

yw&mwmmwm 


Hole  ft! 

Surface  Finish,  AA  / 2S~-  /  Sg _ 

Protrusion,  in.  _ _ 

Perpendicularity,  .001  in. /in. 

Long i tud i na 1  -42-  Transverse  ■££L 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  ifK - 

Exit  Burr  Height,  in.  _ 


Axial 
Pos i t ion 


Bottom  #1 


n 


n 


tt 


ns 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


*»5° 

90° 

o 

O 

CO 

1 

225° 

270° 

315° 

L  96 


INSPECTION  SHEETS  FOR  TEST  SERIES  17 


OVALITY 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries  J7_  Qua)  i  ty  VariabJe  Oy/b.*rr 
Specimen  No.  2£±&  . . 

Hole  Manufacturing  Conditions  and  Procedures:  JPeA/4  U^zth 


yTPtJttr*  rt/A>.T*rr*'rAf*c£.  B/?c«  qv-t  SrAA/&*r/*um 
Si*lCu.Tr,vcTsrnt£i1*f4.  tiauf  ±,CX>7  Piu-mci  Cu.r  &/>*+«, 


Spindle,  rpm  _ 

Cutting  Fluid:  y 


Feed:  .ao/f 

Depth:  ( I  nd . Read ing) 


A/3Cl. 


Hole  #1 


Surface  Finish, 
Protrusion,  in. 


AA 


JH 


-L3JZ. 


Perpendicularity,  .001 
Longitudinal  Q 


in. /in. 
Transverse 
Flush  Gage  Reading,  in.  ~  0  0  j L 
Capacitance  Gage  Reading  -JUT 
Exit  Burr  Height,  in.  _ 


ooSL 


BJ uing  Pin  Rol lout 


w . 


Ail  Gage  Readings  (.0001  in.\ 
£  5 _ _  Angular  Position  _ 


Axial 

Pos  i  t ion 

0° 

^5° 

UD 

O 

o 

oo 

o 

o 

225° 

N> 

O 

o 

315° 

Bottom  "1 

-?.Q 

~Zo 

-L.  0 

V c.c 

-Zo 

‘  /•  o 

n 

3.n 

HO 

H.O 

3.  a 

l.c 

H.o 

a  a 

fro 

/ O  ■ O 

.?•  o 

7  0 

ti  0 

fro 

tih 

/  o 

/IQ 

/.i  a 

<3 

/C‘0 

h.Q 

tl'O 

*5 

/r> 

7  ?•*—. 

J3u0— 

0 

OLo_ 

YJ'J 

/;  ■ 

Surface  Finish, 
Protrusion,  in. 


AA 


m 


Hole  HI 


Bluing  Pin  Rol lout 


Perpendicularity,  .001 
Longitudinal  ,  QQO$ 
Flush  Gage  Reading,  in. 
Capacitance  Gage  Read  ng 
Exit  Burr  Height,  in. 


in. /in. 
Transverse 


at 


•jy: 


Jr  3 


Air  Gage  Readings  (.0001  in’.) 
Angular  Position- 


Axial 

Position 

0° 

us° 

90° 

o 

O 

oo 

225° 

270° 

315° 

Ootlom  //I 

-(■0 

- to 

-(r°‘ 

-C.  o 

-to 

'6.  c 

-JLJ2. 

n 

V.  0 

hO 

H.  0 

n 

i  0 

h-0 

fro 

u,  0 

jLo_ 

HU 

A  .  0 

I/.  0 

/r.n 

r.  n 

/7.  0 

/f-0 

til.  4— 

#5 

I'P 

K-0 

J3,o 

Co 

/od 

Jo  c 

too 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries 
Specimen  No. 


Quo  I  ity  Variable  O 


Hole  Manufacturing  Conditions  and  Procedures:  7k 


>7fU/-fCTi 


Spindle,  rpm  &  €>C> 

Cutting  Fluid:  "SPig  y 


Hole  #1 

Surface  Finish,  AA  j  Xo~  ✓  A.  V* _ 

Protrusion,  in.  — JSJ-n _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  Qg 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  JaS~ _ 

Exit  Burr  Height,  in.  _ _ 


Ind.  Reading)  //3C> 


Bluing  Pin  Rollout 


Axial 
Pos i t ion 


Bottom  #1 


Air  Gage  R cadings  (.0001  in.) 

Angular  Position  _ _ 


i»5°  90°  180°  225°  270°  I  315° 


'Vo 


Hole  HI 

Surface  Finish,  AA  P y~_  90 _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  o  0  j  Transverse  0  jf/ 

Flush  Gage  Reading,  in.  ~  <J  *?  ! _  ^0 / * 

Capacitance  Gage  Reading  -Ua _ 

Exit  Burr  Height,  in.  _ 


B 1 u  i  ng  Pin  Rollout 

V. 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
Angular  Position- 


0°  kS°  90° 


v' 


225°  270°  315° 


Bottom  //I 


n 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  #1 

Surface  Finish,  AA  f  j~ _ 

Protrusion,  in.  _ 

Perpendicularity,  .001  in. /in. 
Longitudinal  ./"Transverse 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  . 2JL*  , 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  //3C> 


Bluing  Pin  Rollout 


yp/.'^s 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Axial 

Pos  i  t  i  or. 

0° 

^5° 

vo 

o 

o 

o 

O 

oo 

225° 

270° 

315° 

Bottom  H\ 

-£■<} 

-M 

o 

j  *  V 

-Ho 

<o 

n 

u.o 

o 

*>'Q 

<?.  0 

a.  a 

/O'  0 

*3 

7.  o 

1.0 

bo 

7.  c 

y.o  _ 

it'  0 

it  a 

A 

m.0 

77. <0 

/'..O 

kc 

7.0 

17  O 

/  V  O 

US 

No _ 

jPLci _ 

7T7T~ 

La _ 

?.a 

170 

170 

Hole  n 

Surface  Finish,  AA  /go  t/n _ 

Protrusion,  in.  Azr  .  _ _ 

Perpendicularity,  .001  in. /in. 

Long i tud ina 1  Transverse  ,  aaZr 

Flush  Gage  Reading,  in.  —  >  Q  / _ 

Capacitance  Gage  Reading  ??£ . . 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


3/7/4}! 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion. 


Axial 

Pos i t ion 

0° 

^5° 

90° 

CO 

o 

o 

Bottom  //I 

■to 

-HO 

wm 

BBS 

«2 

T3T 

wjmwwm 

?  (J 

225°  270°  3 1 5C 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


7  Quality  Variable  O V A A/Tf 


Hole  Manufacturing  Conditions  and  Procedures: 


i  uum* 


Spindle,  rpm  _ 66  Q_ 

Cutting  Fluid:  y 


Hole  #1 


Surface  Finish,  AA  If'/dO _ 

Protrusion,  in.  ■  -/IT-  . 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  &  C  I  Transverse  ,  OO  tL 

Flush  Cage  Read  i  ng  ,  in.  ***  .  0  Q  jL _ 

Capacitance  Gage  Reading  H5H _ 

Exit  Burr  Height,  in.  _  _ 


Ind.  Reading)  //3C> 


Bluing  Pin  Rollout 


\P- 


7/<o/.n  r. 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 

Pos i t ion 

0° 

^5° 

90° 

o 

o 

OO 

2250 

1  0 

O 

CM 

Bot  tom  H 1 

m7o 

-?•  o 

-/o 

-(,‘0 

'MO 

-?* 

n 

JO 

'i.o 

C  0 

4, 0 

/  t? 

KQ 

n 

irrd 

0 

Ip-  0 

Co 

Z:a 

1*.  u 

'//a 

/¥  J 

<rp 

7/n 

/;.<? 

»s 

fro 

JJ.n 

/</■  a 

Co 

li-Q 

i  \  r<> 


Hole  //2 

Surface  Finish,  AA  /oo-/r  o _ 

Protrusion,  in.  _ ILL _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  O  Transverse  >qOj_ 

Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  SJjT _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


3//3J3 


Air  Gage  Readings  (.0001  in.) 
Angular  Position- 


Axial 
Pos  i  t  ion 


Bottom  //l 


n 


n 


H 


US 


wj^rnmuwmwA 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries  J7  Quality  Variable  OvAjLtTt 
Specimen  No.  mu. 

Hole  Manufacturing  Conditions  and  Procedures:  7d£i 


Hole  H\ 

Surface  Finish,  AA  f /00 _ 

Protrusion,  in.  / 3- f 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,nAl  Transverse  [MJr. 

Flush  Gage  Reading,  in.  «  ,  p  o  / _ 

Capacitance  Gage  Reading  ,JL _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position _ 

J*5°  90°  180°  225° 


Angular  Position 

Axial 

Pos i t ion 

0°  l»5tf  90° 

CO 

o 

o 

Bottom  H\ 

-Jo  -to 

W-0 

n 

/  <?  V.  o 

ho 

h 

do  /?.o  u.o 

Iq 

HU 

/6,<J  /y.a 

r  o 

US 

/1-Q  '£*../ 

7>  Q 

270°  315° 

*  0  -  L.O 


Hole  #2 

Surface  Finish,  AA  .  „  re-  f.r - 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse 

Flush  Gage  Reading,  in.  ! _ 

Capacitance  Gage  Reading  $  iY 

Exit  Burr  Height,  in.  _ 


"4>  t  O  -  2'  0 
_ 

At.  Q  U,0 


Bluing  Pin  Rol lout 


3 1?/;** 


Axial 
Pos i t ion 


Air  Gage  Readings  (.0001  in.) 
Angular  Position¬ 
's0  90°  •  180°  225° 


270°  3I5‘ 


Bo  t  tom  II I  "/•  0 _ **~  T  0  "~J'  0  S  1  &  “  9.  O  ‘  0 


202 


MANUFACTURING  REPORT:  TAPERED  HOLES 


r.  V-/V  i 


Spindle,  rpm 

Cutting  Fluid:  y 


Feed: 

Depth:  ( I  nd I .  Reading)  A/30 


Hole  H\ 

Surface  Finish,  AA  f  j*.  _ 

Protrusion,  in.  7Td 
Perpendicularity,  .001  in. /in. 

Longitudinal  ,  p  q  /  Transverse  ,QQlb 
Flush  Gage  Reading,  in.  **£>01. _ 

Capacitance  Gage  Reading  z2zr:~ 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Ro) lout 


Axial 
Pos i t ion 


Bottom  H\ 


n 


tt 


.*5 


Air  Gage  Readings  (.0001  in.)' 
Angular  Pos i t ion 


90° 


-to 


//.  o 


270°  3 1 5C 


■O 


Hole  n 

Surface  Finish,  AA  _  C-  /nO 

Protrusion,  in.  _ A J 3 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,qqI  Transverse  , poos' 

Flush  Gage  Reading,  in.  -  .<?<?/ _ 

Capacitance  Gage  Reading  J/a 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


L-'--' 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i t ion 

Bottom  //l 

23 

■52 

n 

n 

(2 

n 

J2 

MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  S 
Specim 

Hole  M, 

4E* 

Sp  i 
Cut 

cries  /7  dual 

i ty  Var 

ons  and 

T£AfXL 

labJe  OyAt/rf 

en  No. 

anufacturing  Conditi 

5  .  -  r-  M  aJ  *  • T* 

idle,  rpni  <££& 

Procedu 

1 

Loo?  t 

F 

0 

res:  7* Pf A  ft  A*  tterrH 

Qt*rT  Sr  AM  BAT  ft  ft  - 

16L*  Cu>r  A  > 

eed:  ,ex*/r 

ting  Fluid:  TP-e  ^ 

epth:  (Ind.  Reading)  /,/36 

Surface  Finish, 
Protrusion,  in. 
Perpendicular i ty 
Longi tudinal 
Flush  Cage  Rcadi 
Capacitance  Gage 
Exit  Burr  Height 

in/j ;  - 

Hole  I! 

AA  t  (“•  9/)  Bluing  Pin  Rollout 

—7  _ 

,  .001  i n. / i n. 

A  Transverse.  OO  1  J 

"9.  »"•  _  W' 

Reading 
,  in. 

Air  Gage  Readings  (.0001  in.) 

•*  ^ 

^  ■» 

Angular  Position 

Axial 

Pos i t ion 

0° 

**5° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

-y-e 

-  Jo 

•Co 

~/<J.O 

-/O.cj 

rJ  o 

n 

J.O 

Jo 

2,0 

3  0 

2,0 

7-  o 

n 

\o 

We 

P-0 

L  O 

//  O 

/2-a 

ah 

k.o 

/?  Q 

!3u 

Q 

fo.a 

/j.j 

*5 

/2,0 

-to 

U±o _ 

7Jo 

170 

n 

Hole  #2 

Surface  Finish,  AA  /dO'lfO  Bluing  Pin  Rollout 

Prott 

Perpc 

t 

Flush 

Capac 

Exit 

usion,  in. 

d  ' 

:ndicular i ty ,  .001  in. /in. 

.ong  i  tud  inal  ,  0  o  1 7*  T  ransverse  «  qq  fL* 

Gage  Reading,  in.  , 

i  tance  Gage  Reading  27X  ( 

Burr  Height,  in. 

!!>/'■  ' 

Air  Gage  Readings  (.0001 

in.) 

X 

Angular  Position- 

Axial 

Pos i t ion 

0° 

**5° 

90° 

180° 

225° 

270° 

315° 

Bottom  //I 

JO 

-L.o 

>/0 

?.  O 

-7.0 

70‘0 

■Lo 

n 

\id 

t  ,o 

C  a 

2*0 

7.0 

|;K 

#3 

3.0 

La 

7&cT 

l-c? 

/3  0 

7  0 

Lo 

y.  o 

TWO 

ii‘Q 

Ho 

#5 

r.o 

ftQ . 

/s'  0 

hO.J/A£-.L 

'i la 

<3.(2 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Scries  /7  Quality  VarlabJe  Q jl /r/ 
Specimen  No.  Wfac. 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm  _ 66o_ 

Cutting  Fluid:  Y* 


Hole  #1 

Surface  Finish,  AA  /  a  o  ■  /gf _ 

Protrusion,  in.  _ /*..r 

Perpendicul ar i ty,  .001  in. /in. 

Long i tud i no  1  >60l  Transverse  t 

Flush  Gage  Reading,  in.  qq  / _ 

Capacitance  Gage  Reading  320 

Exit  Burr  Height,  in.  _ 


r  frflJjaSrt 


Ind.  Reading)  / /36 


Bluing  Pin  Rol lout 

k 


yt/p  s 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 
Posi tion 


Bottom  H  ]  0  “fr-0  ~ C.O  ~/< 

_ « _ <2 _ hC  JtQ _ U 

n  o  vo  //o  j, 

n-Q 

L  _ Vjls  .\JL. 


Hoie  n 

Surface  Finish,  AA  /a  >*■  /3a _ 

Protrusion,  in.  fS  *f 
Perpend iculari ty~  TOO! in . / i n. 

Longitudinal  >gQl  Transverse 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  in - 

Exit  Burr  Height,  in.  _ 


225° 

270° 

315° 

~/e.  o 

t'Q 

V  o 

t  & 

JJ,  0 

/;■  <? 

12,0 

JJU_ 

/£</ 

ULJL 

Bluing  Pin  Rollout 


2 It/S  ^ 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi tion- 


Axial 

Position 

0° 

45° 

90° 

O 

O 

CO 

225° 

o 

o 

CM 

315' 

Bottom  //I 

-L,0 

-l.q 

*  r  j 

~?tQ 

•r.  o 

■p 

n\JU2_ 

V.  o  .... 

if.  0 

•> ,  j 

u£j2- 

#3 

//•Cl 

5-  C 

Jt'Q 

S3, 4 

r 

Ilk 

Jo 

tojt 

/•r.a 

*0. 

IX  o 

Vi 7> 

Jl U 

US 

V  0 

/  3.0 

/•i.d 

r  J 

ho 

wo 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /7  Quality  Variable  Q  y At- tT/ 
Specimen  No.  tom 

Hole  Manufacturing  Conditions  and  Procedures:  7k 


77tU//CTi 


rfAganaa-T/ rrwTswjocnn 

Y+3 


Ind.  Reading)  /,/3Q 


Hole  II 

Surface  Finish,  AA  f  a~-  _ 

Protrusion,  in.  /j  7 
Perpend icu lari ty,  .001  Tn./in. 

Longitudinal  /  ^"Transverse  ,  ijLZ  IP 

Flush  Gage  Reading,  in.  - ,  0  0/ _ 

Capacitance  Gage  Reading  T.y?  " : ' 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

■ 


Air  Gage  Readings  (.0001  in.) 


Axial 
Pos i t ion 


Bottom  H I 


n 


n 


^5° 

90° 

o 

O 

oo 

225° 

K> 

o 

o 

315° 

Hole  12 

Surface  Finish,  AA 

Protrusion,  in.  ... .. _ 

Perpendicularity,  .001  in./in. 

Longitudinal  ft  Transverse  •  QQ.!C  v 

Flush  Gage  Reading,  in.  t  g / _  C'l  ' 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


3//yjjy 


Axial 

Position  0° 

Dot  tom  II I  0 

_ ij-JJL 

=K=i£ 

#5  ?/j 


Air  Gage  Readings  (.0001  in.) 
Angular  Position- 

1150  90°  180°  225° 

*?.  o  -Lo  -/a.  a 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm  & &C> 

Cutting  Fluid:  "Y>4£  y* 


Depth:  (Ind.  Reading)  //30 


Hole  #1 


Surface  Finish,  AA  /\  j j  _ 

Protrusion,  in.  _ UJ-. _ 

Perpendicularity,  .001  in. /in.  ^ 

Longitudinal  ,  no  /  Transverse  ,  p  Q  /  $ 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  ZO _ z  ■ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol  lout 


Air  Gage  Readings  (.0001  in.) 
Anqu I ar  Pos i t ion 


Axial 

Position  0°  L5°  90°  I 

Bottom  £1  ~J‘Q  *3.0  $ 

_ A2  -13  J.O^O 

n  7 ~o  ?,  o  /o.a 

. \  jyj2  1/ </■.#.  Jji 


Hole  HZ 

Surface  Finish,  AA  ,  r  s r.'za _ 

Protrusion,  in.  Z2ZZZZZ  . 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,nQ /  Transverse  >  OOjL 

Flush  Gage  Reading,  in.  —  .  Q  oy _ 

Capacitance  Gage  Reading  / 

Exit  Burr  Height,  in.  _ 


225°  270°  3)5° 


INSPECTION  SHEETS  FOR  TEST  SERIES  18  -  EXIT  BURRS 


ra] 


Test  Series  / ^  Quality  Variable  VJ /  £ 


Sufi  -  A! 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrlll;  19/61)  In?  pilot  drill;  Croup  I,  Omark  Drill  Reamer  (TLD20TiOAR  1-5) 

Spindle,  rpm  3-ASl _ _  Feed:  hft'l  ~ 

Cutting  Fluid:  ^  ^  lu£*JT  Depth:  ( I nd.  Reading)  / 

Modify  Cood  Holes  Using  Followlnq  Conditions: 


Pos i t ion 


Ind.  Reading 


Hole  #1 


Pin  Rol lout 


Hole  n 

Surface  Finish,  AA  4 j  £*  r  „ 

Protrusion,  in.  _ «  //S'  _ _ 

Perpendicularity,  .001  In. /gage  length 

longl tudinal  ;  c  c  Transverse  .  tO$ pc  t 

Flush  Gage  Reading,  in.  .  0 C  _ 

Capacitance  Gage  Reading:  ^  <  j _ 

Exit  Burr  Height,  in.  ,  ,•  p _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Gluing  Pin  Rol lout 


225°  270°  315° 


[•E 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  j  Quality  Variable  ^ 


Produce  Good  Hole  Using  Following  Conditions: 


Tools:  #2  Centerdrlll;  1 9/6**  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20l*0AR1-5) 

Spindle,  rpm  9 _  Feed:  HA*ID  ~  0  S’  //**1 _ 

Cutting  Fluid!  S  rsonALa  £aL*er/Jr  Depth:  (Ind.  Reading)  J 

Modify  Good  Holes  Using  Following  Conditions: 


Spindle,  rpm 
Cutting  Fluid: 
Procedure:  i 


Depth:  (Ind.  Reading) 


Results:  Specimen  No.  S’D  Ca  "T  Hole  #1 

Surface  Finish,  AA  _ 

Protrusion,  in.  _ . / jC> _ 

Perpendicular  I ty!  1 00 1  I  n. /gage  length 

Longitudinal  spa  Transverse  « toy  - 

Flush  Gage  Reading,  in.  a  c f- _ 

Capacitance  Gage  Reading:  4  /  <T _ 

Exit  Burr  Height,  in.  i  o  _ 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
- Angular_.PPS.it  i  op _ _ _ 


lar-Pos 

90° 


Bluing  Pin  Rol lout 


1  c  v-> 


225°  270° 


Hole  #2 

Surface  Finish,  AA  _ _ 

Protrusion,  in.  _ •  ^  /  T _ 

Perpendicular! ty,  .001  in. /gage  length 

Longitudinal  c t>0  Transverse  oQ(>/r»  c# 

Flush  Gage  Reading,  in.  ■  c c  o _ 

Capacitance  Gage  Reading:  -JSLSuL _ 

Exit  Burr  Height,  in.  .  Qog _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


7  0°?6 


Axial 

Position 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  Qual i ty  Variable  W 


*jc  r 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrlll;  19/64  In"  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20t(0ARI -5) 

Spindle,  rpm  _ y  2  <T  _  Feed:  //A^  -  ^  •  S  _ 

Cutting  Fluid:  a  r.r.  -S r*  Depth:  (Ind  Reading)  /. 

Modify  Good  Holes  Using  Following  Conditions: 

Tool :  2  ~  ^  " 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  Jt 


Qua  I  i  ty  Variable 


ULLtJte 


Produce  Good  Mo  I  c  Using  Fo  I  I  owing  Cond  1 1  Ions  : 

Tools:  #2  Centerdrill;  I  S/Zb  In,  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  3  _ Feed:  //two  P>,  T  1^*1 _ 

Cutting  Fluid"!  '  <£  7  onnAje  D  S2>  l  i/i=a)t  Depth:  (Ind.  Reading")  /  ~  Q 


Mod  i  fy  Good  Moles  Using  Fol  lowing  Condi  E  ions  : 

Spindle,  rpm  ?  L*r _ Feed:  /-(AaJQ 

Cutting  Fluid:  .  ~S  r,  i\DA^.a  JSoLyu^r  Depth 

Procedure : 


(Ind.  Reading)  /  p 


Results:  Specimen  No 

Surface  Finish,  AA 
Protrusion,  in. 


Mole  #1 


..tx 


Perpendicularity,  .001  in. /gage  length 
Longitudinal  QdX  LeAtf  r  i insverse 

Flush  Gage  Reading,  In.  c-C'C'' _ 

Capacitance  Gage  Reading:  ^ 

Exit  Burr  Height,  in.  J)[  j  0/ a  f  ,0 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


_ Angul 

45° 

>r.  Pos  it. 

90° 

ion _  .  _  _ 

Axial 

Pos 1 t ion 

0° 

135° 

180“ 

2/5“ 

270° 

315° 

0 

C' 

2. _ 

O 

0 

( 

O 

0 

n 

0 

p 

> 

O 

*  Q  5 

F  OS 

4  t 

4-  P.V 

Hi 

0 

j2 _ 

..  a  . 

..  ..GL 

1  oS 

4-  l 

-1  / 

i  ~i~ 

*U 

t  o,  r 

_ CL  . 

0 

1.  o-S 

(J 

P 

<s 

- 

+_l_ 

-LAI.. 

t..  AS 

lL£>5  , 

-Li Lti. 

Mole  H 2 


.?  <  /.i .  lin. 


Surface  Finish,  AA 

Protrusion,  in.  ,//•£. _ 

Perpendicularity,  .001  in. /gage  length 
Longitudinal  j>^Cj£i'y/Tr  an  s  verse  , 6 0\ 
Flush  Gage  Read i ngT'i n .  OC  X, 


JLJLL 


Capacitance  Gage  Reading: 

Exit  IJurr  Height,  in.  /)f/  o£Jj£J± 


B I  u i  iuj  P  i n  Ro I  lout 


30*  | 

1 


Air  Gage  Read ings  ( . 000 1  in.) 


Angular  Pos i t i on 


Axial 

Pos i t ion 

n 

45° 

90° 

135° 

180° 

225° 

"sU 

0 

0 

315° 

Bottom  if  1 

0 

0 

0 

4-C'S 

C 

0 

_ 

_ _ 

n 

,  <2 

0 

+  oS 

J t_AI.  . 

Q 

.  O  . 

O 

.  -E. _ 

...  . .  n 

.  0 

~ir~ 

.  0 .. 

4  A  6.  . 

0 

.0. 

.2 

-.-xJ 

....  . #4  . 

0 

o 

§ 

+  A  5 

0 

A 

27 

U 

#5 

0 

_ 2 _ 

4  TV 

P 

_ ^  r 

EFFECTS  OF  HOLE  QUALITY 


Test  Series  Qua  I i ty  Variable 


WO. 


.dt.SL  1a  ,y/ _ -  l  L4£i' 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  HI  Centerdr  1 1 1 ;  \S/(>k  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  .3  2  A~ _  Feed:  ///yj/i -  ^ , ,«r  _ 

Cutting  Fluid:  5? StLdtrJi  Depth:  ( I nd.  Reading)  / . 9  <T^ 


Modify  Good  Holes  Using  Following  Conditions: 

Tool:  Qssns  bsj^L  /'t  /v  - ,  Al _ 

Spindle,  rpm  _ * _  Feed  :  //>/* _ 

Cutting  Fluid:  ^-robDAar  Sai.idi.AAt  Depth:  (Ind.  Reading)  /,4d  O 

Procedure:  R l.  d  .*CoL  A<oLC  7o»r/^A  * 1 1H  £k 

\sjh l f  & NdZ  fair.;  .itfia  ull./l*** 


Results:  Specimen  No.  £~  &  £  Q  Hole  if  I 

Surface  Finish,  AA  A/q\ _  Bluing  Pin  Rol  lout 

Protrusion,  In.  _ .  /  z.  q 

Perpendicular! ty^  .001  In. /gage  length 

Longitudinal  _  Transverse  _ 

Flush  Gage  Reading,  In.  .  Co  / _  ~7 C  Vr 

Capacitance  Gage  Readinq:  4-  _ 

Exit  Burr  Height,  in.  ,-trtr'r  /  v  *  't  /  /> 


Air  Gage  Readings  (.0001  in.) 


0° 

- nuv^u.1. 

45° 

WJJ _ 

135° 

100° 

225° 

270° 

315° 

-Bottom  UL 

■4  OS 

6 

_ 2 _ 

+ 

3  | 

Hfl 

IjfO^ 

_ 82 _ 

0 

~T 

4  PS 

*rS9 

MniwJ 

in 

n 

6 

-ft  S' 

..a 

.  i.  L 

Bfismi 

I9E9 

fcSS 

_ HU  . 

tarma 

4-  » 

t  aS 

.f  / 

t.  AST 

o. 

Q 

- a_ 

nn 

Li-ftiLJ 

L— £ _ 

_ c__ 

n 

Hole  n 


Surface  Finish,  AA  _ 

Protrusion,  In.  _ 

Perpendicularity,  .001  I 
Longitudinal  _ 


3 1> 


M 

n./g 


A 


Flush  Gage  Reading,  In. 
Capacitance  Gage  Reading: 
Exit  Burr  Height,  in. 


gage  length 
Transverse  _ 


4SU- 


j$L-£L£J2 


Bluing  Pin  Rol lout 


7  37, 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Posl tion 

KB 

45° 

VO 

o 

O  j 

135° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  _ 

+  / 

f-/ 

C 

Rl 

0 

+-  1 

#2 

0 

<2 

0 

0 

.  JL 

o 

n 

-  o 

,_.p  .. 

$ 

• 

0 

V 

nu  . 

© 

S 

6 

4  <?.S 

-0,5~ 

O 

_ 

—CL. 

o 

_fl _ 

mm. 

4-  Oil.. 

EFFECTS  OF  HOLE  QUALITY 


Test  Series 


ifi. 


Qual I ty  Variable 


£u«.  -Mia/  fvTe/Lf‘£*£**Js 


Produce  Good  Hole  Us  It  «  following  Conditions: 

Tools:  §2  Centerdrlll;  19/61*  InT  pi  lot  drl 1 1 ;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1 -5) 

Spindle,  rpm  3  2S~  _  Feed:  /&a/2>  -  <$>.  5~  T PM _ 

Cutting  F 1  u I dl  ^top^a  m />  u/^aIt  Depth:  ( I nd.  Reading)  /  .  Q 


Modify  Good  Holes  Using  Following  Conditions: 

Tool :  2.  £>suA<h  Jk/<L  /?£*.'*£/{ _ 

Spindle,  rpm  1 1_cr  _  Feed:  A/a  Ain  -/O.  ST/J»M  _ 

Cutting  Fluid:  ^QL^.f  DePth:  (Ind.  Reading)  /  ^  Q 

Procedure:  _ f(£;t\cn _ O.au/1 _ &&L&:.  +  .  Tq  U.  Crt  i/f _ GJZZ/lS's  /f&iAttX. 

tobbU^ML _ A'a.r, _ £c.  TA/bdCt  . . 


Results:  Specimen  No.  CA  X  -7~  Hole  #1 

Surface  Finish,  AA  _ *»  t;  /,.  ix _  Bluing  Pin  Rollout 

Protrusion,  in.  _ ,  /  /  y  _ 

Perpendicular!  ty,  .001  in. /gage  length 

Longitudinal  .tpy/nr Jransverse  ,oo  1  /C^JCA' 

Flush  Gage  Reading!  In.  '  •  t  C3 _ ~’£)a'0 

Capacitance  Gage  Reading:  2»-? _ 

Exit  Burr  Height,  in,  J]  ■  *  t  ■  *) _ 


Air  Gage  Readings  (.0001  in.) 


_ Anaul. 

ar  Posit 

on 

Axial 

Position 

0° 

45° 

O 

O 

O'* 

135° 

C 

O 

CO 

225° 

270° 

315° 

.flat  tom  1L_ 

•4  / 

-±J. 

0 

O 

0 

+  0  .‘T 

4-  / 

+  / 

_ t2__ 

+. 

JLASi 

O 

n 

0 

_4.  /. 

+  1 

4  / 

_ u 

x.os.... 

0 

„  .0 _ 

±.D* £  . 

■h  PS 

_4_  1 

+  1 

•* _ 1 

_ ih _ 

_ £_ 

_ (2__. 

. 

t  LS 

+  /.y 

,±  J 

0 

0 

_ 

_i_i _ 

- 

i  1 

Jr^L  . 

U_i  . 

Hole  HI 


Surface  Finish,  AA  4  o  It.  t-v. _ _ _ 

Protrusion,  in.  _ ,  / 04- _ 

Perpendicular  i  ty,  .001  In. /gage  length 

Longitudinal  Transverse  ,#oX  j*>C» 

Flush  Gage  Reading,  *Tn.  / _ 

Capacitance  Gage  Reading:  3  3 _ 

Exit  Burr  Height,  in.  _ QE&UMZ13 _ 


Bluing  Pin  Rol lout 


7' 


V  5 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

11 

45° 

VO 

O 

0 

135° 

O 

O 

CO 

225° 

270° 

315° 

Rnttnm  #1 

SHf 

0 

c 

<? 

d 

g 

_ _ #2  . 

±.  Ai£ 

nro 

T  O.r 

w  ‘ 

.  a .. 

_c  _ 

■  -  mi 

_+ 

rmm 

*  7 

0 

+-OjT 

— M 

_ j 

mmm 

•* 

*• 

O 

■■n 

*  i 

_t_j _ 

4  ' 

•»  S 

/L-2JL. 

Ju _ 
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EFFECTS  OF  HOLE  QUAL 1 7 Y 


Wo/ n 

Test  Series  /ff  Quality  Variable  / t  A  /  7  H  O/'A’  ~A1,aJ  /  <t  vet. 


Produce  Good  Hole  Us i ng  _F o I  I owing  Conditions : 

Tools:  ti 2  Centerdrlll,  19 In.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR I ~5) 

Spindle,  rpm  3  IS' _  Feed:  /Mrv'O  -C>.  S~  j£*± _ 

Cutting  Fluid:  op pr.  *  r>  i/t^AJr  Depth:  (Ind.  Reading)  /  '<=*5^ 


Modify  Good  Holes  Us i ng 


I  oo  I 

Spindle,  rpm 
Cutting  Fluid: 
Procedure: 


Cx  a  o  uii _ a 


iis:- 


Fol lowing  Conditions : 
£j\2Y1jz/.  DR{kO  R^OL&IcA 


JXZ3zJUL/UUL 

J&.  t\ra _ CLcuzJl _ Msi  LA f : 


Feed 
Depth 

Ixllllm. 


(Ind.  Reading)  /  S  Q _ 

j£±£ &SJ. ?<L  .  /CsA'U.CAL 


Mht Li*  t: _ A'Cil- _ QJlA/.  /tOQ _ T  rtf  aJ  XV  AM  .  O "  /? ££££. . 


Results:  Specimen  No.  £,A  £CB  Hole  #\ 

Surface  Finish,  AA  ?  ^  <n _ 

Protrusion,  in.  _ *M9.. _ 

Perpendicularity,  .001  In. /gage  length 

Longi tudin.il  .g>J?/^vcc  Transverse  .a/o/^ r/- 

Flush  Gage  Reading,  in.  ,  OO  ~L- _ 

Capacitance  Gage  Reading:  _ 

Exit  Burr  He  ip  lit,  in,  yQy  S'...  ,  /.  _ 


Bluing  Pin  Rollout 


S'  *v  .* 

C5-*  *  £> 


Air  Gage  Readings  (.0001  in.) 


_ _ _ An  gula  t_  Posit,  jon 


Axial 

Posl t ion 

45° 

135° 

180" 

225" 

270° 

315° 

..Bottom  ,fi 

+  (S 
+■ 

t&SL 

JLbS. 

0 

t-l-.s. 

£ 

+  1 
+.  / 

-1.1 

4-  / 

i  / 

4  / 

n 

»  ».y 

4  0.5 

t.  7JT 
,_L  i  -  - 

4  LSI 

»•  /  .5" 

.  n 

t-  aJT 

+  a,r 

.1 .45 

f  ^.5 

L±..z_.. 

+  M 

I 

Hk 

1 

p 

;  Tr. 

1  / 

- H_. 

+■  i 

_±J _ 

L±J  - 

1  / 

Hole  n 

Surface  Finish,  AA  ^-O  1<  ,■*  v. _ 

Protrusion,  in.  _ .  /  /  / _ 

Perpendiculari  ty^  001  in. /gage  length 

Longitudinal  ,  .;?  /woy  T  ransverse  .ooa^rA1 

Flush  Gage  Reading,  in.  ...  ^ _ 

Capacitance  Gage  Reading:  4jZ6 _ 

Exit  Burr  Height,  in.  ~  a. r/? 


Bluing  Pin  Rol lout 


I 


Air  Gage  Readings  (.0001  in.) 


Angular  Posit i on 


Axial 

Pos 1 t Ion 

45° 

UD 

O 

0 

135° 

0 

O 

CO 

225° 

270" 

315" 

..Bott.OfflJ1!. _ 

#2 

Ki- 

4.  i 

4  / 

4-  ' 

±  i- 

_±_Z _ 

T27" 

+  Ar 

+  -2- 

J.SS 

r.  '  s- 

+  /.S' 

4  t 

-L  A  S- 
1  /. 

f._A_ 

.4 _ t _ 

n 

j  7.*i 

±7.5 

r  /.S 

i .  ja». 

4  /.r 

t  2 

■L  l.  . 

4  / 

#' *  . 

■fAiL 

4  / 

4  1 

.  . .  #5.. 

Jl_2=_ 

-t  /.S' 

4  Af  _ 
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EFFECTS  OF  HOLE  QUAL I T Y 


I 

iroup  1,  Omark  Drill  Reamer  (TLD2040ARI-5) 

A-' 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  -J-Z. 


Qua! i ty  Variable 


£ju*L/L  —  JtfLLtsfU  *.  A'tT 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrl  1 1 ;  19/64  InT  pi  lot  drl 1 1 ;  Croup  I,  Omark  Drill  Reamer  (TLD20k0ARl -5) 

sPind,e-  rP"> _ SAX _  F«d:  //A  N£i  -  *3 ,  T  V/M? _ 

Cutting  Fluid:  QJJMU1  SjtJjckdr  Depth:  (Ind.  Reading)  /,  9  _ 


Modify  Good  Holes  Using  Following  Conditions: 

Too!:  J2aUJIL~±ZJL _ L  ALsU-i. _ Q.L.i±L  fc  Art  f. 


Spindle,  rpm  ?  j 
Cutting  Fluid:  •  ,■  y:  / 

Procedure:  /ZUjS. 


SxiuOLk 


Fee 
Depth 


-.“ft 


AiU-z-CliS-LEZL _ 

nd.  Reading)  j  . 

n . 1,  /2&\ W.IZA* 


UrtlLt,  LLZJZ _ 


Results:  Specimen  No.  3  ~T 

Surface  Finish,  AA  c  o  l* 

Protrusion,  In.  _ ,  2- 


Hole  #1 


.  _L  2  S’ _ 

Perpendicularity,  .001  In. /gage  length 

Longitudinal  .  VC  Wex  Transverse  .op  y//>/c./Y 
Flush  Gage  Reading,  in.  &Q  3  ' 

Capacitance  Gage  Reading:  4 _ 

Exit  Burr  Height,  in.  ,C  oft _ 


Bluing  Pin  Rollout 


9o°A 


Air  Gage  Readings  (.0001  In.) 


0° 

_ flngul 

45° 

on _ 

135° 

180° 

225° 

270° 

315° 

Nft  MM 

+  ! 

-_fl _ 

*  i  1 

+  / 

+-  / 

HI 

f  / 

n 

•1 

-  OZ 

T~i 

+  J 

EHB 

ih— 

n 

t  1 

i  L- 

.  t 

Q 

.  Q  . 

Ki 

0 

tu 

1  ti'.b 

j  o.r 

0 

$ 

...Q. ... 

0 

0 

Q__ 

- Ii_. 

Hole  #2 


Surface  Finish, 
Protrusion,  In. 


AA 


Jjs _ 

In. /gage  length 


Perpendicularity,  .001 

Longitudinal  .ce ^Transverse 
Flush  Gage  Readlng,Hn7  .  00  2 
Capacitance  Gage  Reading:  4-  ?_ 

Exit  Burr  Height,  in.  O  04 


Qpe. 


Bluing  Pin  Rol lout 


yoy_ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


|  Axial 

I  Position 

.  If... 

45° 

90° 

135° 

180° 

225° 

270° 

315° 

m 

mm 

rwm 

_ Q. _ _ 

4-  / 

n 

t2_ 

1  A.r 

O 
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L. _ 
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_  O 
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''v°  'aBr>  : 
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-Q.  . 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /ft  Quality  Variabl 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrlll;  19/^5  I r»7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD201*OAR1-5) 

Spindle,  rpm  3  2-5“ _ Feed:  -rt.  «r  f  PM _ 

Cutting  Fluid:  i%ro6bAAa  JCi±jdU£Z  Depth:  (ind.  Reading)  /.^  T 

O  (S  O .  T.  °®  " 

Modify  Good  Holes  Using  Fol lowing  Conditions: 

Tool:  Uf/^KSlZe-  (W.W/:  _ 

Spindle,  rpm  3  i  <r _  Feed:  Afa/ub  —  A>.  5"  7  Art _ 

Cutting  Fluid:  Depth:  (indT  Reading) 

Procedure:  .  _JLE£L'.v..^.ZX£ _ &£  ,C&a'  THEsJ  Ca'^ajAl 

UAinrA  sri’t^r  _ 


Results:  Specimen  No. 

Surface  Finish,  AA 
Protrusion,  In.  _ 


X  "Z. 


Hole  §\  (*\*A*et)  f»*e) 

_  Bluing  Pin  Rol lout 


Perpendicularity,  .001  In. /gage  length 

Longitudinal  Transverse  ,co  QC.u 

Flush  Gage  Reading,  in/  .  p  o  ? _ 

Capacitance  Gage  Reading:  (Anf*  Blvi*! 

Exit  Burr  Height,  in. 


012 


1C70 


Air  Gage  Readings  (.0001  in.) 


on. 


Axial 

Position 

0° 

45° 

O 

O 

<T> 

135° 

180° 

225° 

270° 

315° 

Bottom  »\ 

4r./j£ 

t  / 

+  / 

-±_2l£_ 

+  3 

±.  A 

+  4 

4-  -4 

4- 

4  2 

_ a_ 

+  4 _ 

4-  3 
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4-  4: 
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.  .  n 
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„r_/  . . 

.+_/ _ 
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_ ik _ 

EH 
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O 

...  j0  ... 

O 

-a.s 

- 

PM 

+  .IP  . 

.±-£0 

±lJSL- 

_ 

.4V<? 

4-  /O 

Hole  #2 

Surface  Finish,  AA  _  Bluing  Pin  Rollout 

Protrusion,  In.  ,  XI  / _ 

Perpendicularity,  .001  In. /gage  length 

Longitudinal  .oo^/mjcu  Transverse  600 _ 

Flush  Gage  Reading,  In.  .  oofl _ 

Capacitance  Gage  Reading:  39a  (KFTtA  lC°'o 

Exit  Burr  Height,  in.  ,  Q£Q_ _ 

Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 
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is 
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90° 

135° 
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225° 

270° 

315° 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  !Q  Quality  Variable/  y  £  j  /\'Us  .  //’//a  ,-j  ■ 

Produce  Good  Hole  Using  Following  Conditions: 

Tools:  HI  Centerdrlll;  19/64  In"  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20A0AR 1 -S) 

Spindle,  rpm  _ _ _  Feed:  _ 

Cutting  Fluid:  Sst-isis/T  Depth:  (Ind.  Reading)  j  _  -j /Q 

Modify  Good  Holes  Using  Following  Conditions: 

To° 1  :  L'a  .in.  /.  - .  ■'  i-  Qm  a.  aJ  ±)£  ..  -  /_  * _ 

Spindle,  rpm  ?  _ _ _  Feed:  - ,j  •  -  ; ,  , w' _ 

Cutting  Fluid:  y  tj>  £ fA  ^  "  7  ^  t/£  sS  7  Depth:  find.'  Reading)  /.  -j  ~3 

Procedure:  a- l  E  A'/  W/r. 

l/Z£  jCS  a’  _ 


Results:  Specimen  No.  4 -A  j  7*"  Hole  if  I 

Surface  Finish,  AA  (,  -  ><•*-  _  Bluing  Pin  Rol  lout 

Protrusion,  in,  ,  2  >  _ 

Perpendicularity,  .001  ln!/gage  length 

Longitudinal  Transverse  0 _ 

Flush  Gage  Reading,  in.  .  qq  *3, _ 

Capacitance  Gage  Reading:  f  erj 

Exit  Burr  Height,  in.  q  * _ 


Air  Gage  Readings  (.0001  in.) 


•  r.. ..  • ,  JKTfffWTf 

ion  _  _ 

Axial 

Position 

45° 

135° 

O 

O 

co 

225° 

270° 

315° 

IliliRH 
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■t  AS 
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■i  t>.  r 
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WWW 
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.0 

th 

i  xs 

4  ! 
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•*  / 

- is _ 

4-  tv 

t  IQ 

1.  IP 

w  ,'0 

-t  5/j.Y 

-4  to 

Hole  HI 

Surface  Finish,  AA  4  s  ^  , _  Bluing  Pin  Rollout 

Prot  uslon,  In.  ,  C  ■'  ~ _ _ 

Perpendicular! t y^  .001  in. /gage  length  ~ 

Longitudinal  ,o  Transverse  , . ^  t  S,jc 
Flush  Gage  Reading,  in.  .  ‘ . -  3 _ 

Capacitance  Gage  Reading:  40  9> _  / G  f'D 

Exit  Burr  Height,  in.  .  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position _ 


Axial 

Position 

0° 

45° 

0 

0 

o* 

135° 

0 

O 

CO 

225° 

270° 

315° 

Rnt-tom  #1 

O 
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n 
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O 
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j  as 
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WPW 

WWW 
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ISwBw 
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Jt  .7.  . 

,.±7.. 

-jLZ- 

WH 

-±-Z _ 
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Test  Series 


-IB.  - 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrlll;  19/61*  in.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  3  Z  £ _  Feed: 

Cutting  Fluid:  l-rcar./LL  _  Depth: 


Results:  Specimen  No.  2£S..T 

Surface  Finish,  AA  4  At 

Protrusion,  in.  ,  %,  _ 

Perpendicularity,  .001  InT/gage  length 
Longitudinal  opg  Transverse 

Flush  Gage  Reading,  In.  ,  c  c  2~ _ 

Capacitance  Gage  Reading:  ?  _ 

Exit  Burr  Height,  in.  CfST _ 


Hole  #1  (WtfKe/?  E*Jt>) 

Bluinc 


Pin  Rollout 


Hole  #2 


Surface  Finish,  AA  4-5  Z'  y-v. „ _ 

Protrusion,  In.  ,  t  \  o _ 

Perpendicularity,  .001  In. /gage  length 
Longitudinal  coo  Transverse 

Flush  Gage  Reading,  In.  ,  c  a  3 _ 

Capacitance  Gage  Reading:  .3  Qfl _ 

Exit  Burr  Height,  in.  .  p/  q _ 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  JS. 


% 


Quality  Variable  /  £  /  /  r-  £  j  fi  £ 


_ lArr£fi!-SS.£rJC£' 


Produce  Cood  Hole  Using  Following  Conditions: 

Tools:  02  Centerdrlll;  I9/6A  In"  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD20k0ARI-5) 

Spindle,  rpm  _ 3  L.  <r _ Feed:  -  J,  y  "A* _ 

Cutting  Fluid:  \  i  .  ,  •  Aj 1  a  v  .  j_  Depth:  (I  rid.  Reading)  /,  <3  /  a 


hod i fy  Good  Holes  Using  Following  Conditions: 

Vamli?/  it f  Da, It-  Xcaa ■  _ _ _ 

Spindle,  rpm  nr _  Feed:  hfi /■Jjj  -  A.  S'  _ 

Cutting  Fluid:  Saik'/.V-  Depth:  (Ind7  Reading)  /.  9S~3 

Procedure:  Z£l£L£L 

.  LiJlLl _ tSLAAn.iL  K _ 


Results:  Specimen  No.  $  $  CC  S  Hole  II  ' 

Surface  Finish,  AA  -j  «■,  /,  <  , _ Bluing  Pin  Rol  lout 

Protrusion,  in.  _ ,  ?  _ 

Perpend i cular i ty,  .001 fn./gage  length 
Longitudinal  o  (fy/v  ..Transverse  .  y  y 

Flush  Gage  Reading,  In.  ,  Co  3 _  , 

Capacitance  Gage  Reading:  3  P  ~f  f*  ^  ^  j 

Exit  Burr  Height,  in.  ,0  /  2_  _ 


Air  Gage  Readings  (.0001  in.) 


.  .  .  ...  _ Angular  Posit 

Ion 

Axial 

Position 

0° 

45° 

90° 

135° 

. 

O 

CO 

225° 

0 

0 

CSJ 

315° 

— Bottom  £L_ 

- 

O 

C 

— 

0 

0 

_ il_ 

J 

O 

ES-: 

c 

O 

#3 
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s 

-tf.r 
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-/ 

— o.r 

_ ik _ 

■Kripi 

•t  J.JT 
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—  / 

-/Mi 
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- 

*js£5? 

•  <? 

LL2-  .. 

_=_?  ... 

-■Le  _ 

-fc.^ _ 

_i_2 _ 

Hole  12 

Surface  Finish,  AA  ?,r  a*  /-■»■ _  Bluing  Pin  Rollout 

Protrusion,  In.  ,  1. ‘Lt-i _ _ 

Perpendlcularl ty,  .001  In./gage  length 

Longitudinal  jV/y^/Trans verse  •££ ?  J/mc.L 

Flush  Gage  Reading,  in.  ,  c  o  Jj _  ^  ^ 

Capacitance  Gage  Reading:  2,  \  C* _  c'c''^ 

Exit  Burr  Height,  in.  .  p/  # _ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 


Axial 

Position 

a 

45° 

VO 

O 

0  1 
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CO 

225° 

270° 
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223 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  02-  Qua!  ity  Variable 


Produce  Good  Hole  Using  Following  Conditions: 

Tools:  #2  Centerdrlll;  19/61*  In.  pilot  drill;  Group  I,  Omark  Drill  Reamer  (TLD2040AR1 -5) 


Depth:  (Ind.  Reading 


Followlnq  Conditions: 


Ind.  Reading 


Hole  II 


Bluinci  Pin  Rollout 


e  Readings  (.0001  in.) 


Pos I t Ion 


270°  315° 


1 

i  .1 


4  IS 


Hole  #2 


Surface  Finish,  AA  'Vr  Lla^. _ 

Protrusion,  In.  _ ,14  0 _ 

Perpendicularity^  .001  In. /gage  I ength 
Longitudinal  ts  O  Transverse  . cc 
Flush  Gage  Reading,  In.  , 

Capacitance  Gage  Reading:  _ 

Exit  Durr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Anaular  Pos i t ion 


Bluing  Pin  Rol lout 


6  s°  _> 


Pos i t ion 


225°  270°  31 5C 


-BqUpto-41 


EFFECTS  OF  HOLE  QUALITY 


Test  Series  Quality  Variable 

Produce  Good  Hole  Using  Following  Conditions: 


i 

EBP 

.  ■ 

m 

irarm 

Spindle,  rpm 
Cutting  Fluid: 
Procedure:  t 


Fol low  in 


Depth:  (Ind.  Reading 


Results:  Specimen  No.  TA5A  Hole  H\ 

Surface  Finish,  AA  *-r _ 

Protrusion,  in.  _ »230, _ 

Perpendiculari ty,  .001 in. /gage  length " 

Longitudinal  .ootl/^y  Transverse  ,  oo  ^  //as  cm 
Flush  Gage  Reading,  in  _ 


Bluing  Pin  Rollout 


#s% 


Capacitance  Gage  Reading: 
Exit  Burr  Height,  in.  _ 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
- Angular,  Eos,  it}  on _ _ — 


Ur  Eoi 
I  90° 


225°  270°  31 5C 


Hole  n 

Surface  Finish,  AA  M  _ 

Protrusion,  in.  _ ■  2  3J. _ 

Perpendiculari ty,  .001  in./gage  length 

Longitudinal  .oov//ivc  Jransverse  ,  o  o )//  ,)>. 

Flush  Gage  Reading,  fn.  •  e  o  _ 

Capacitance  Gage  Reading:  C-5" _ 

Exit  Burr  Height,  in.  £)(.  t;  j _ 


Bluing  Pin  Rol lout 


Be% 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos I tlon 


Test  Series 


EFFECTS  OF  HOLE  QUALITY 

W<r/ 

Qua  I  i  ty  Variable  /  £r a  t  r  fr 


>  J/u-£AF££CVCl 


Produce  Good  Hole  Using  Following  Conditions: 

Tools :  12  Centerdri 1 1 ;  1 9/6^  in.  pi  lot  drill;  Group  1,  Omark  Drill  Reamer  (TLD2040AR1-5) 

Spindle,  rpm  32  S'  _  Feed:  /-/aaJD  _ 

Cutting  Fluidl  ^ToPnAAP  Sca  Depth:  (indT  Reading)  _ 

Modify  Good  Moles  Using  Following  Conditions: 


Hole  h\ 


B I  u i nq  Pin  Rollout 


e  Readinqs  (.0001  in.) 


135°  180°  225°  270° 


Hole  H 2 

Surface  Finish,  AA  S~C  U  '  ► _ 

Protrusion,  in.  _ ,  1 7—0 _ 

Perpend icu lari ty^  001  in. /gage  length 
Long  i  tud  inai.  g,-;  _/j' >  Transverse  , c a 

Flush  Gage  Reading,  in.  .  tc.  3 _ 

Capacitance  Gage  Reading:  4  nc? _ 

Exit  Burr  Height,  in.  Sr 


f  Axiai 
Pos i t i 


Air  Gage  Readings  (.OOOf  in.) 
Angular  Pos i t ion 


Bluing  Pin  Rol lout 


ESSa 


225°  270°  31 5C 


...£— . 
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EFFECTS  OF  HOLE  QUALITY 


Test  Series  /j?  Quality  Variable  /T  Bwt  -/4/»X  1#T(S * 

Produce  Good  Hole  Using  Following  Conditions: 

Tool s :  #2  Centerdrlll;  19/64  I r»7  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD20A0AR 1 -5) 

Spindle,  rpm  3  3  T _  Feed:  _ 

Cutting  Fluid:  5-7  nhoieh  Depth:  find"  Reading )  !. <9  g*T 

Modify  Good  Holes  Using  Following  Conditions: 

Tool :  frW  -ArtLfu.  K  ..fr/lLL  './j.&filf.AL _ 

Spindle,  rpm  3  2  <T _  Feed:  -  O.S jP^i _ 

Cutting  Fluid! 5ro/J/)/l<J)  -S ah/CaJt  Depth:  ( I nd. Reading)  / ,  9. C4- 

Procedure:  &£Aaa  A/VlE  sTt/fiLLo+J  S.  i*,t  ?A _ 

.M'ALL.*..AJ'££ _ _ 


Results:  Specimen  No.  ,5cTCC^  Hole  H I 

Surface  Finish,  AA  -4  0  ^  Bluing  Pin  Rol lout 

Protrusion,  in.  _ ■  117 _ 

Perpendicularity,  .001  In. /gage  length 
Longitudinal  MH  //*JQfl'r ansverse  ,co 

Flush  Gage  Reading,  in.  .  c  p  2^ _  p  o°/z 

Capacitance  Gage  Reading:  "7 

Exit  Burr  Height,  in.  bG/jjf/V D _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 

0° 

_ .nit^u  1 

45° 

cii  i  yj  i  k 

90° 

135° 

:  180° 
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270° 

315° 
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Hole  n 

Surface  Finish,  AA  4 O  z*.  ^ _  Bluing  Pin  Rol  lout 

Protrusion,  in.  _ .  _ 

Perpendicularity,  .001  in./gage  length  ~  i‘ 

Longitudinal  ,  US/^Jrans  verse  ,ec  O/s/vcM 

Flush  Gage  Reading,  fn.  .  00  2- _  cSt-q 

Capacitance  Gage  Reading:  ?  <D _  1 

Exit  Burr  Height,  in.  PSA:  A/-1- f) _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos I t ion 


Axial 

Position 
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135° 
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270° 
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EFFECTS  OF  HOLE  QUALITY 

wo/ 


Test  Series  Quality  Variable 


z/rr 


Produce  Good  Hole  Uslnq  Fol lowing  Conditions: 


Tools:  §2  Centerdrlll;  19/M  in.  pilot  drill;  Group  1,  Omark  Drill  Reamer  (TLD201»0ARl-5) 

Spindle,  rpm  _ 3  2-.S" _  Feed:  /-t-A/JD  —Q>  S'  /  _ 

Cutting  Fluid:  r>  ala  Ciyp/Vf  Depth:  ( lnd~  Reading)  ISf/S" 

Modify  Good  Holes  Usina  Following  Conditions: 


Ind.  Reading 


EKJCfiFP 


+  I  14/ 


Hole  n 

Surface  Finish,  AA  r  -t^. _ 

Protrusion,  in.  .  2.2  ^- _ 

Perpendicular! ty,  .001  in. /gage  length 
Longitudinal  .tri/*** Transverse  %o 

Flush  Gage  Read i ng,' inT^  ,  /*?  c  3 _ 

Capacitance  Gage  Reading:  ;3  k  I _ 

Exit  Burr  Height,  in.  B\jfi _ 


o 

O 

00 

225° 

O 

mm 

.  o 

t  /, r 


Bluina  Pin  Rol lout 


8S% 


Axial 
Pos i t ion 


Air  Gage  Readings  (.Q00I  in.) 
Angular  Position 


135° 


r  l 


225°  270°  315* 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua  I  I ty  Variable 


Hole  Manufact ur I ny  Conditions  and  Procedures: 


Spindle,  rpm 
Cut  tiny  Fluid: 


Feed:  _ 

Depth:  ( I  mi .  Read  I  mg) 


Hole  #1 


Surface  Finish,  AA  j'f.  f  7 _ 

Protrusion,  In.  /  7)^  _ 

Perpendicular i ty”  ^ 001  hi. /in. 

Long  I  tudlnal  @  Transverse  /  QQ  jL 

Flush  Gage  Readlny,  in.  i0j2.JL _ 

Capacitance  Gaye  Readlny  irr~: — 
Exit  Bur  i'  He  I  yht ,  In. 


Bluiny  Pin  Rollout 


Air  Gaye  Readinys  {.0001  In.) 


0 

90s 

180" 

Hole  n 

Surface  Finish,  AA  «t-£h _ 

Protrusion,  in.  y/7 
Perpendicularity,  .001  I n .7 in . 

Longitudinal  idol  Transverse 
Flush  Gage  Read  I ny ,  In.  - 

Capacitance  Gage  Reading  JXC _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 
Pos i t Ion 


O 

1)5° 

90° 

180° 

225° 

270° 

315° 

mm  i 

\*m\ 

ww 


Test  Series  It 
Specimen  No. 


MANUFACTURING  REPORT:  TAPEREO  HOLES 


Quality  Variable  _ 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  '■pm 
Cutting  Fluid: 


Ind.  Reading 


Axial 
Pos i t ion 


Bottom  K 1 


n 


45° 

VJD 

O 

o 

CD 

O 

o 

225° 

270° 

315° 

\¥W'l 


Hole  #2 

Surface  Finish,  AA  ip  .  3x. _ 

Protrusion,  in.  /?J  . 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,/jQSL  Transverse  , 

Flush  Gage  Reading,  in.  •Ml,  _ 

Capacitance  Gage  Reading  MM. _ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 


Axial 
Posi t 'on 


Angular  Pos 1 1 

t  ion 

*5° 

\r> 

o 

o 

O 

O 

CO 

225° 

O 

o 

CM 

315° 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  )  Y  ft  Quality  Variable  _ 

Specimen  No.  won... 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 

Feet 

Cutting  Fluid: 

Oep 

Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  ua-VX _ 

Protrusion,  in.  / £ 

Perpendicular!  ty"j  .001  in./ in. 

Longitudinal  ,^c>  I  S  T  ransverse  iQQ 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Hole  n 

Surfacg  Finish,  AA  jp _ 

Protrusion,  in.  /{>-'  - - 

Perpendicularity,  .001  in. /in. 

Long  i  tudlnal  >QQ  /  Transverse  iQQ ! S 

Flush  Gage  Reading,  in.  t  QjJ _ 

Capacitance  Gage  Reading  .z?a: _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


INSPECTION  SHEETS  FOR  TEST  SERIES  19  - 
COMBINED  VARIABLES,  DOGBONE  STRAP  SPECIMENS 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Se 
Spec i me 

Hole  Ma 

iLL 

ries  Qua  1  i 

ty  Vari 

ins  and 

-  i 

able  H  Hjj  +  ifsf.  -  fj  /. 

"  No-  WU' 

nufacturing  Conditic 

2S U _ //Vjv--' 

/  at,  r^r 

Procedures:  ft'?;. 

.  h.  -yo.  .V//  /'  '  J. _ T 

Spin 
!  Cutt 

die,  rpm  C 

Fe 

De 

ed:  /  j? 

ing  Fluid:  f)]>y 

pth:  (Ind.  Reading)  J,  b 

Surface  Finish, 
Protrusion,  in. 
Perpendicular i ty 
Longi tud i nal 
Flush  Gage  Read! 
Capacitance  Gage 
Exit  Burr  Height 

Hole  n\ 

AA  /  J.  5"  — —  Bluing  Pin  Rollout 

UIA _ 

,  .001  in. /in.  _ 

Transverse  /  0  C/  ^ 
ig,  in.  .  003  70  . 

Read  i  ng 
in. 

Air  Gage  Readings  (.0001  in.) 

_  ^ 

•  * 

1 

1  J  f  * 

•  ••***;. 

i-l|^ 

Angular  Position 

Axial 

Pos i t i on 

0° 

hS° 

90° 

180° 

225° 

270° 

315° 
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-J.o 
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3.  v- 

3.  O 

A  j 

ns 

£2 _ 

H  0 

i/G 

AjC _ 

S.Q 

jVO _ 

J,  £ 

Surface  Finish, 
Protrusion ,  in. 
Perpendicular?  ty, 
Longi tudinal 
Flush  Gage  Readin 
Capacitance  Gage 
Exit  Burr  Height, 

Hole  n 

A  I/O  Bluing  Pin  Rollout 

HZ  _ _ 

.001  in. /in. 
fCCr.;  Transverse  -  CO  1 
g,  in.  ,  fcj  *,ac 

Reading  J  V 1.  ' 

in. 

* 
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> 

Air  Gage  Readings  (.0001 

in. ) 

.’ij 

Angular  Position 
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Figure  1A  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /  7  Quality  Variable  £ 
Specimen  No.  JLft 


■.  M  a  .'jJa  t't 
y,  s  r,  -  ' 


Hole  Manufacturing  Conditions  and  Procedures:  /?  fj/,';  Stcl  /??'>' *’ 


Spindle,  rpm 
Cutting  Fluid: 


Surface  Finish,  AA  /Q  5  ~  /Q ^ 
Protrusion,  in.  —Ll£ 

Pe  rpend 1 cu I  a  r 1 ty,  .001  in. /in. 


^Hole  S  1 


nd.  Reading)  j  0 


Bluing  Pin  Rol Igut 

•1 


Longitudinal  ,nOX  Transverse  ,  QC  I  i 

Flush  Gage  Reading,  in.  4  OG3-.  7®  *  ,  L  *'♦- 

m •  .  n  n  j  f  >  .  »  * 


Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


Air  Gage  Readings  (.0001  in .  )u 


Hole  #2 

Surface  Finish,  AA  ^  _ 

Protrusion,  in.  j  Q  3 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  Q  q2 

Flush  Gage  Reading,  in.  .  f _  ft 

Capacitance  Gage  Reading  Jvsr  ..  -  . 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rollout 

"  - - fc* 

'  •  ii  ' 


Axial 

Po'ition 


Bottom  tt  1 


n 


1*5°  90°  180°  225° 


-/act  \-?,o 


315° 


'7-0 


Figure  1A  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Vest  Series 
Specimen  No 


/?  Quality  Variable  , 

.  MULtL 


//.  /.-/I  nftk 


Hole  Manufacturing  Conditions  and  Procedures:  £  tJi  /{rJL'r-a 

L&21 _ /If. 2- _ : _ _ 


Spindle,  rpm  Pc 
Cutting  Fluid:  f)  J/ 


Feed:  "  fr  1  J->  / ," 


-  T  w  a  r  U  *  .  ' — 

Depth:  (Ind.  Reading)  j.  <rc  J 


Hole  If  1 
te-0 


Surface  Finish,  AA 
Protrusion,  In. 

Perpendicularity,  .001  In. /in.  * 

Longitudinal  id  OO  ^Transverse  ,  p  pS y~  <fL 

Flush  Gage  Reading,  in.  .  Qj  2. _ 

Capacitance  Gage  Reading  7  j 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


m. 


Axial 

Position 

0° 

A5° 

90° 

180° 

225° 

270° 

315° 

/.  . 

vMm 

B9 

-*f-o 

wtm 

WSM 

-  5,4 

:  _J2 

-» . 

/.  O 

mm 

E W'M 

J.  a 

RM 

wwm 

■mi 

1. 0 

O 

<2 

wwm 

S-Q  . 

wwm 

wwm 

HHHKJI 

J-  O 

o 

-/  C 

o 

SO 

c 

/  0 

p — | — 

wm>m 

wwm 

-J2. 

2 

RH 

wmm 

t.o 

Surface  Finish,  AA  /fLo-  125 
Protrusion,  in.  /  0 


Hole  HI 


Bluing  Pin  Rollout 


Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  <  Q~  / 

Flush  Gage  Reading,  in.  tC  fj _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


A 


**■ 

:*• 


.  'drffc-  . 

t* 

u 


Air  Gage  Readings  (.0001  in.)  ^ 
Angular  Position 


Axial 

Position 

0° 

45° 

90° 

o 

o 

CO 

o 

Lf\ 

CM 

CM 

o 

1  o 

J  ^ 

CM 

315° 

Bottom  #1 

^9 

^1 

E9 

9X1 

n 

HM 

nra 

S'Q 

£%■ 

lvf/1 

nr#i 

J  0 

REV 

/  2 

EOI 

wwm 

wmmmm 

wwm 

DM 

K2W 

WWSWk 

7.0  1 

i  #5 

ram 

K1RB 

R0R 

IM 

wwm 

Hgj 

Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /Q  Quality  Variable  .  f  n  /.  /  />_  uy 

Specimen  No.  JT  /t-/  S' 

Hole  Manufacturing  Conditions  and  Procedures:  St 


Spindle,  rpm 
Cutt ing  Fluid: 


Depth:  (Ind.  Reading)  J,  <; 


Hole  H\ 

Surface  Finish,  AA  -  /  CST _ 

Protrusion,  in.  //J> 

Perpend i cular i ty,  .001  in. /in. 

Longitudinal  QJ  Transverse  SO 
Flush  Gage  Reading,  »  OOl 

Capacitance  Gage  Reading  33-9 _ 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 
er.  - 


Air  Gage  Readings  (.0001  in.) 


■M- 


Hole  #2 

Surface  Finish,  AA  / Q  O'  -  / / Q _ 

Protrusion,  in.  ) i Q 

Perpendicular! ty,  .001  in./in. 

Longitudinal  f  Transverse  ,  0G! 

Flush  Gage  Reading,  in.  0 _  If 

Capacitance  Gage  Reading  I2L. _  1 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

FT*.* 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


I»5°  90°  180°  225°  270°  315° 


-7-0 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  / 
Specimen  No.  1 


Qual Ity  Variable  g 


VniJJIA 


//’  7  •"'T 


Hole  Manufacturing  Conditions  and  Procedures:  fj  /•' ' 
f  MfiA  L,  H,  C  jl.  A  /  *  ' 


J.  /-V 


Spindle,  rpm 
Cutting  Fluid: 


Feed: 

Depth:  (Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  /  CO  ~  j }  _ 

Protrusion,  in. 

Perpendicularity,  .001  In. /in.  ~ 

Longitudinal  iQol  Transverse  ,  QC  ^ 

Flush  Gage  Reacing,  in.  Q  O  SL. _ 

Capacitance  Gage  Reading  19& 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


l  — 


Axial 
Pos i t i on 


Bottom  #1 


#2 


Air  Gage  Readings  (.00Q1  in.) 
Angular  Position 


J»5°  90°  180°  225°  270°  315° 


Hole  §2 

Surface  Finish,  AA  f  j~-  /<?.$* _ 

Protrusion,  in.  MZ_  __ 
Perpendicularity,  .001  In. /In. 

Longitudinal  /  C-0  7-  Transverse  ,  no  i  ? 

Flush  Gage  Reading,  In.  ,  g rt  / _ 

Capacitance  Gage  Reading  j*J/ 

Exit  Burr  Height,  in.  _ 


ling  Pin  Rol  lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos l tion 


Bottom  #1 


n 


1*5° 

90° 

OD 

O 

o 

225° 

O 

O 

r*. 

N 

315° 

Figure  1*»  -  Sample  Manufacturing  Report:  Tapered  Holes 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  #1 

Surface  Finish,  AA  .  jlv-  n  > _ 

Protrusion,  in.  1  ZLiL  ' 
Perpendicularity,  .001  in. /in. 

Longitudinal  <06/ s*" Transverse  »  CQ  , 

Flush  Gage  Reading,  in.  /  Q0  / _ 

Capacitance  Gage  Reading  t 
Exit  Burr  Height,  in.  J QO  •  2A  3 


Bluing  Pin  Rol lout 


I 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 


WIWMVtMMTA 


Hole  n 

Surface  Finish,  AA  lOQ-  I/O _ 

Protrusion,  in.  lUO  ~ 

Perpendicularity,  .001  in. /in. 

Longi  tudinal  iQQj''  Transverse  ,  QC 

Flush  Gage  Reading,  in.  .  0 C _ 

Capacitance  Gage  Reading  2J % _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


r  j|" 


1*5°  go0  180°  225°  270° 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /y  Quality  Variable  § 
Specimen  No.  JZJ. 2 

Hole  Manufacturing  Conditions  and  Procedures: 


Hole  #1 

Surface  Finish,  AA  II S  _ 

Protrusion,  In, 

Perpendicularity,  .001  Tn7/ln.  x 

Longitudinal  ,  g^o  ^Transverse  ,  QQ  2m 

Flush  Gage  Reading,  in.  >00 j _  I  J 

Capacitance  Gage  Reading  s.f y 

Exit  Burr  Height,  in,  _ 


Air  Gage  Readings  (.0001  in.)  *' 
Angular  Position 


Bluing  Pin  Rol lout 


Hole  12 

Surface  Finish,  AA  //^- /V?  Q _ 

Protrusion,  in.  k S d 
Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  O 

Flush  Gage  Reading,  In.  ,  _ 

Capacitance  Gage  Reading  Sky 
Exit  Burr  Height,  in.  _______________ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Axial 

Position 


l»5°  90°  180°  225°  270°  31 5e 


e smwamv, 


Figure  1 ^  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  J9  Qua!  I  ty  Variable  ^  5vP/»_j  1 

Specimen  No.  tjL  1  ^ L  /1a*  . 

.oo*/e 

Hole  Manufacturing  Condi t ions  and  Procedures:  fi'e’rfM  ilvQff  -  I 

i '  fr-g  &CA/1**  J  2? eZ/1  St  WITH  tie o ,  X  A*. 


Spindle,  rpm  ft  & 
Cutting  Fluid:  ~I? /£  ^ 


Feed:  Q_£&± 

Depth:  (ind.  Reading) 


Surface  Finish,  AA 
Protrusion, 


i  n . 


LlLutL 
iJr 


Hole  H\ 


Bluing  Pin  Rol lout 


Perpendicularity,  .001  in. /in. 

Longitudinal  "Transverse  /  llJL 

Flush  Gage  Reading,  in.  ,  # g  f _ 

Capacitance  Gage  Reading  j 

Exit  Burr  Height,  in.  _ 


1b 


4* 


i  < 


Air  Gage  Readings  (.0001  in.) 


Axial 

Pos i t ion 

0° 

45° 

90° 

180° 

225° 

270° 

315° 

Bottom  H\ 

L. O 

-10 

~  3.  o 

■lo 

•9  o 

-So 

-(  O 

n 

I/O 

u  a 

3.0 

J  0 

H-0 

3,/Z 

n 

fo 

L.O 

*c.  o 

VO 

t/.a 

V  Q 

#4 

i:  a 

$.0 

ho 

r  o 

2  0 

v  o 

ns 

Ill. 

LU2— 

llo _ 

MJL. 

JLC  .. 

13  0 

Surface  Finish,  AA  /Oo  i±£. 
Protrusion,  in.  -JAJ. 


Hole  #2 


Bluing  Pin 


Rol lout 


Perpendicularity,  .001  in. /in. 

longitudinal  .  {j  Transverse 
Flush  Gage  Reading,  in.  >  J'  J  f 
Capacitance  Gage  Reading  J  Yk . . 
Exit  Burr  Height,  in.  _ 


/2£lS 


w 


fjt 


I 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

0° 

45° 

90° 

o 

o 

oo 

225° 

o 

o 

CM 

315° 

Bottom  #1 

■79 

■i-9 

'tr-O 

•?.o 

-?o 

-'/o 

n 

H.O 

Ci 0 

2  .J 

f-0 

3-  O 

1  & 

n 

t.fi 

3.0 

3  ■  /> 

l-C 

3.0 

J.  V? 

*4 

n 

2  a 

n 

/.a 

2.  C 

Vq 

/■a 

ns 

L tUt- 

13  Q 
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vc  o 

Vs  o 

Figure  lA  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm 
Cutting  Fluid: 


Feed : 

Depth:  'iad.  Reading 


Hole  K\ 

0  -  /2  ~ 


Surface  Finish,  AA  / / 0  -  / 2  :> _ 

Protrusion,  in.  _ TSZL 

Perpendicularity,  .001  in. /in. 

Longitudinal  \QQtL>  Transverse ^ 

Flush  Gage  Reading,  in.  _Q _ 

Capacitance  Gage  Reading  j  j  / _ 

Exit  Burr  Height,  in.  _ 


Blu4rtg  tPIn-  Rol  lout 

.r 

.  v  ..**■ 


.  i  v-^ 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


225° 


Angular  Posi 

t  Ion 

Axial 

Pos i t ion 

0° 

*»5° 

90° 

180° 

Bottom  tt\ 

T&MBJiM 

-J*.  0 

O 

270°  315° 


Surface  Finish,  AA  / C S  ~  J C  '•> _ 

Protrusion,  in.  J  j  _ 

Perpendicularity,  .001  in. /in. 

Long  i  tud  inal  ,g/-jo  Transverse  .  QO / 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  l 

Exit  Burr  Height,  in.  _ 


Figure  14  -  Sample  Manufacturing  Report  :  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /9  Qual  I  ty  Variable  Sutff-Jtt  /fovti  ~  -  SC/Q  * Ch 

Specimen  No.  U /? <rrC.  /*),>>-.  TT^P  ~ 

Hole  Manufacturing  Conditions  and  Procedures:  ^ ,  *  A  £/*■’<!//•• 

S/ztL  /VX  ///  7.7^.  /ir?~«  dJ^M  /■//  S/>.  MirtfJ-'ssr. 


t/st  /J  a/s  ,  ?  tcci  ilPj/f  CJ' 

Spindle,  rpm  '  y Q  -rv 


w ..  •- 


Cutting  Fluid: 


mi:/. 


Feed:  /I  zP, 


Depth:  (Ind.  Read 


hASL. - 

»ng)  f .  <■</* 


Hole  #1 

Surface  Finish,  AA  I/O  -  /  3  O _ 

Protrusion,  In. _ / Q  Z.  _ 


Bluing  Pin  Rollout 


Pe rpend ? cu 1  a r i ty,  .001  in./ in. 

Longitudinal  i  pg  /  Transverse 
Flush  Gage  Reading,  in.  ,  Q  0  2. 
Capacitance  Gage  Reading  I  p  U 
Exit  Burr  Height,  in.  _ 


(/ 


Air  Gage  Readings  (.0001  in.) 


1  -  i~~  »L 


Axial 

Pos  i  t  i  on 

D 

o 

ur\ 

90° 

CO 

o 

o 

225° 

o 

o 

r^ 

CM 

315° 

E5R1 

ESS 

m 

VBA 

3.  0 

1 _ n 

vmm 

E/an 

m 

n 

n 

m 

BHHK9I 

RCT 

m 

K^B 

n 

wmsm 

HHHHZS 

rm 

nm 

j 

7o 

KH 

Mul _ 1 

■  ■■  -Mf 

Jd 0 

y g. . 

W 

mmm 

Surface  Finish,  AA  /  3  S 
Protrusion,  in.  j 


Jtfole  n 


Perpendicularity,  .001  in. /in. 

Longitudinal  >QOl  Transverse  /  PC’! 

Flush  Gage  Reading,  in.  ,  Q6'3- _ 

Capacitance  Gage  Reading  JlQ _ 

Exit  Burr  Height,  in.  _ 


7* 


4 


Bluing  Pin  Rollout 

4 

% 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qual I ty  Variable 


-- 


Hole  Manufacturing  Conditions  and  Procedures: 


Ind.  Reading)  ^ 


Hole  #1 

Surface  Finish,  AA  / oo  //g _ 

Protrusion,  in. 

Perpendicular i ty,  .001  in./ In. ’ 
Longitudinal  taco  b  Transverse  ,  so/$ 

Flush  Gage  Reading,  In.  Q  _ 

Capacitance  Gage  Reading  u  0 

Exit  Burr  Height,  in.  _ 


Bluing  Pin 
C*~»  *  'n  ■ 


Rol lout 


8^ 


Axial 

Position 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


J»5°  90° 


J.O 


Hole  n 

Surface  Finish,  AA  / _  £ 

Protrusion,  in.  /2  7 

Perpendicularity,  .001  in. /in. 

Longitudinal  iQOl  Transverse  •  QjjZ. 

Flush  Gage  Reading,  in.  Q  _ 

Capacitance  Gage  Reading  Z33Z = 

Exit  Burr  Height,  in.  _ 

Air  Gage  Readings  (.0001  in. 
Angular  Position 


li/lng  Pin 


Rol lout 


Axial 
Posi tlon 


Bottom  #1 


#2 


1*5°  90°  180°  225°  270°  315° 


-3  0 


Figure  1g  -  Sample  Manufacturing  Report:  Tapered  Hol< 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Serles  /I _  Quality  Variable  SWlhJy  C  /? .  j  ■  /-  * 

Specimen  No.  30 Jr 

Hole  Manufacturing  Conditions  and  Procedures:  ks i  '//  U 

Si.  /?<)'■'■"< L  h  ‘ fit  an,  LtM.  J>,  „  J 

UiC.AcH  ry./  S:  +  .icT  7 /;■'/;  ■  ,  r  /  r/-  >  . /« 

Spindle,  rpm  y  c _  Feed:  ^Xj~ 

Cutting  Fluid:  _ Depth:  (fnd.  Reading) 


Hole  ti\ 

Surface  Finish,  AA  / 00 _  Bluing  Pin  Rol lout 


Protrusion,  in.  / Tty 

Perpendicularity,  .001  in. /in.  ^ 

Longitudinal  tOo  /s'  Transverse  /  oc'J^  J 

Flush  Gage  Reading,  in.  &  fit)  ^ 

Capacitance  Gage  Reading  JJ0 

Exit  Burr  Height,  in. 

»  ^  . 

Air  Gage  Readings  (.0001  in.) 

Angular  Position 

i' 

He, 

Axial 

Position 

0° 

45° 

90° 

00 

o 

o 

225° 

'■^1 

o 

o 

315° 

Bottom  #1 

0 

- 1  0 

n  o 
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1 

Surface  Finish,  AA  $ 

Protrusion,  in.  TUT 

Perpendicularity,  .001  if 
Longitudinal  lOb?  '  1 
Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  __ 

Hoje  n 

*  /C  S  Bluing  Pin  Rollout 

l./in. 

rransverse  OC  / 

3k -  * 

Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 

Position 

0° 

90° 
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225° 

270° 

315° 
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Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  §\ 

Surface  Finish,  AA 

Protrusion,  In.  /}.  £ _ 

Perpendicularity,  .001  in. /in. 
Longitudinal  «■  fff!  Transverse 

Flush  Gage  Reading,  in.  /  C O  r* _ 

Capacitance  Gage  Reading  2/7  — 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 
.  +*  W  !  '■ 


1 ■  jji . 

1 .  /pi 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


225° 

Is* 

O 

o 

315° 

/ 

X-  0 

J 

Hole  §1 


Surface  Finish,  AA  J/Q  -  /7  .  ' _ 

Protrusion,  in.  m  .  .  nzz 
Perpendicularity,  .001  in. /in. 

Longitudinal  i  QC  Transverse  ,0$  j 
Flush  Gage  Reading,  in.  Q _ _ 


Bluing  Pin  Rollout 


Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


Axial 
Pos 1 1 1  on 


Air  Gage  Readings  (.0001  in.) 
Annular  Position 


1*5°  90°  180°  225°  270°  315° 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  J_j_  Quality  Variable  o 
Specimen  No.  R 

Hole  Manufacturing  Conditions  and  Procedures 


Hole  #1 

Surface  Finish,  AA  //>  -  _ 

Protrusion,  in.  an 
Perpendicularity,  .001  in. /In. 

Longitudinal  Transverse  / qc 

Flush  Gage  Reading,  in.  *00}- _ 

Capacitance  Gage  Reading  ^  f _ 

Exit  Burr  Height,  In.  _ 


Ind.  Reading)  j  O 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 

Position 


45° 

90° 

O 

O 

GO 

225° 

270° 

Kn 

o 

Hole  SI 

Surface  Finish,  AA  /  '•  .  ?  -  /  ,  y" _ 

Protrusion,  in.  tZa 

Perpendicularity,  .001  in. /in.  / 

Longitudinal  Transverse  ntfy 

Flush  Gage  Reading,  in.  0 _  u 

Capacitance  Gage  Reading 

Exit  Burr  Height,  In.  _ 


Air  Gage  Readings  (.0001  in.)* 
Angular  Position 


Bluing  Pin  Rollout 


Axial 

Position 


Bottom  01 


#2 


i»5°  90°  180°  225°  270°  315° 


Figure  I1*  -  Sample  Manufacturing  Report:  Tapered  Holes 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


' _  Qua  11  ty  Variable  Sum'A  c  c  /Pn u 


r*r.  /a  r/f>- j 


Hole  Manufacturing  Conditions  and  Procedures:  M.'lh  /j; 

?  j.  7 1 V  ! ?  <  >  /•-  /J  v  A  L.  //  ^  ,/J  ^  >  /* . 


Spindle,  rp 
Cutting  Fluid: 


Feed:  J~A>  S' _ 

Depth:  (ind.  head  ing)  2  *Jc  a 


__  Hole  #1 

Surface  Finish,  AA  /<?  j  ~~ _ 

Protrusion,  In.  £  i 
Perpendicular! ty,  .001  in. /In. 

Longitudinal  Q  Transverse  ,  GCiS"  ^ 

Flush  Gage  Reading,  in.  Q  _ 

Capacitance  Gage  Reading  *4 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Bluing  Pin  Rollout 

~jl*  V  • 


1*5°  90°  180°  225°  270°  315° 


Hole  #2 

Surface  Finish,  AA  J 2  £  -  t  '  _ 

Protrusion,  in.  J  <2  if' 

Perpendicular!  ty,  .001  I n . / i n . 

Longitudinal  ,0&!  Transverse,  /  p  q  j- 
Flush  Gage  Reading, 

Capacitance  Gage  Reading  Hi  ,  .  . 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


7 d 


Air  Gage  Readings  (.0001  in.' 


Axial 

Position 


Angular  Posi 

t  ion 

45° 

o 

O 

<T\ 

180° 

225° 

N> 

o 

o 

315° 

#5  I  I/  O  \//  Q 


Figure  \k  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  H\ 

Surface  Finish,  AA  //  \  /  2  J* _ 

Protrusion,  in.  2  ,1  ± ~ 
Perpendicularity,  .001  in. /in. 

Longitudinal  ,  g  p /^Transverse  \  QC % 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  j  2  L 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Roi lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Hole  HI 

Surface  Finish,  AA  5*5  /C  j~ _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in.  ✓ 

Longitudinal  Q  Transverse  ■Ml  At 

Flush  Gage  Reading,  in.  Q  _  *■ 

Capacitance  Gage  Reading  - . 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


% 


Axial 
Pos i t ion 


kS°  90°  180°  225°  270°  315° 


Bottom  #1  0 


n 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /?  Quality  Variable  Stuff  Ok  c.  fijjZSLh.  £^JLL^LL^L  k 
Specimen  No.  if  (]  fr /?  /W, //'•*.  ^ 


Hole  Manufacturing  Conditions  and  Procedures:  ]?//)/■/  /s ,  >/.  //■- 

S,jr£..£l4WLti  /f'rtsn  Mti)  L,  S  ,0  /-v7  •/- 

ic:i  ■!,'< .  <  ±£ML  U"'  / -■'  .  /  -.  >• 

Spindle,  rpm  *0  _  Feed:  y  j: /‘  / _ 

Cutting  Fluid:  fl/tj/  _ Depth:  (Ind.  Reading)  Q  L/PC' 


- 7 - 

Hole  #1 

Surface  Finish,  AA  /c  ■  /►'  j? _ 

Protrusion,  in.  ■ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  00 /  Transverse  < 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reading  JJlaL _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


- 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

0° 

^5° 

90° 

o 

o 

GO 

— 

225° 

NJ 

O 

o 

315° 

Bottom 

HEfl 

mm* 

mm 

wm 

am 

~  1  - 

n 

mm 

MSB 1 

rai 

rrm 

i n 

£ 

WM 

n 

VkWJM 

msm 

en 

wmm 

ran 

§t 

nira 

\wmm 

na 

/c  :• 

/'■  o 

1 

E5MI 

worn 

— .  - 

UIW 

{'•  "-yB 

Hole  n 


Surface  Finish,  AA  / /j$*~ _ 

Protrusion,  in.  J  X  & 
Perpendicularity,  .001  in. /in. 

Longitudinal  ransverse  •  0  Q «- 

Flush  Gage  Reading,  in.  >00! _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.)  -■ 
Angular  Position 


Axial 

Position 

0° 

*»5° 

90° 

o 

o 

GO 

225° 

o 

o 

N 

315° 

Bottom  #1 

■J.0 

{? 

Jo 

,7  c 

0 

n 

/a. a 

x.a 

HO  .& 

//  /: 

//  x 

n 

to.n 

%  0 

//■  J 

//  G 

A 

A 

/7T^ 

Too 

/>■# 

/-"  ; 

#5 

- - 

Figure  \k  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /9  Quality  Variable  J  /'  >  av  -  ,» .  4  ■  j  *  >, 

Specimen  No. 


Hole  Manufacturing  Conditions  and  Procedures:  )/f* 

'  St)  l.A' 


J-L 


•JL 


U-jL-1 

indie,  r 


Spindle,  rpm 
Cutting  Fluid: 


22 


1  .cc*  £ 


um_l. 


..sr.x 


•  t 

•*  _ 


Feed:  y  ^  T./ 

Depth:  [ind.  Reading) 


JX. 


AJL. 


Hole  #1 

Surface  Finish,  AA  /f  J  /  /  j  _ 

Protrusion,  in. 

Perpendicular i ty~  .001 in. /in. 

Longitudinal  ,/y  •  •;  Transverse  .  j  o/\ 

Flush  Gage  Reading,  in.  &Q  I _ 

Capacitance  Gage  Reading  J 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

d 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

D 

ks° 

90° 

00 

0 

0 

225° 

270° 

1 

0 

UA 

asm 

wrm 

tam 

IBK3 

BEE 

*  e  Cf 

n 

num 

C39' 

lafawi 

WZBmSM 

wswm 

■Hi 

r~_ 

iram 

n 

Tj 

£  c* 

I1WSR1 

vmm 

im 

A 

ram 

/  • 

ram 

!0RK1 

v  w 

#5 

\/0  0 

mom 

czn 

mem 

hL  V 

y  >■ 

wmm 

■■■■■■■■■ 

■■■■■ 

■■ ■ 

■■■■■ 

■■1 

■i  ■  H  ■ 

Hole  HI 

Surface  Finish,  AA  /  J  Z>  f 

Bluing  Pin  Rol lout 

I  Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  .  c  v  A.  Transverse 

Flush  Gage  Reading,  in.  >0  ! 

l 

*’V 

Capacitance  Gage 
Exi t  Burr  Height , 

Reading 

in. 

.1AL 

_  QW 

Air  Gage  Readings  (.0001 

in. ) 

Angular  Position 

H^ 

Axial 

Position 

0° 

A5° 

90° 

0 

0 

CO 

225° 

270° 

315° 

:■  J 

Bottom  #1 

vnm 

9991 

fS®| 

•3_o 

•J-J 

KSH9I 

\  flH! 

n 

fi&IPM 

wmm 

rami 

HI 

(>.n 

izzn 

IP1 

n 

Tv 

/•  “ 

urn 

wmm 

ni 

/  * 

r  K 

A 

,l.q 

Ml 

■ami 

mi 

■mil 

Hi 

#5 

BH 

R 7WM 

raprai 

fmm\ 

Earn 

ram 

l#l| 

Figure  1  ^  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  #1 

Surface  Finish,  AA  /jiT'/J  <3 _ 

Protrusion,  In.  it  1  j . ~ 

Perpendicularity,  .001  In. /In. 

Longitudinal  *  Q  Transverse  /  PC 3 

Flush  Gage  Reading,  in.  / G i  _ 

Capacitance  Gage  Reading  X  !  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


, ! .  '  . 


Air  Gage  Readings  (.0001  in-.1') 


45° 

90° 

o 

oo 

225° 

ro 

o 

o  1 

315° 

Hole  n 

Surface  Finish,  AA  ^  L £ll L ^ 0 _ 

Protrusion,  in.  ^  9  v J  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  Q  0  X 

Flush  Gage  Reading,  in.  ,qq  f _  (A 

Capacitance  Gage  Reading  fi  S 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rollout 


Axial 

Position 


Bottom  H\ 


n 


l»5°  90°  180°  225°  2?0°  315' 


Figure  1 A  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 

|  Test  Series  /  9 

Quality  Variable  ■■  _ 

J  A  JyL 

S'  S'. 

/f  «  r  hr ^ 

1  Specimen  No. 

/'*!*'.  Ja//  //S  /?/■-. 

I  Hole  Manufacturing 

Conditions  and 

Procedures: 

rtx  VrXOL- 

/  ■ 

WJJrWwMm 

//< 

'sP 

1  U£*  AU/).  L,H.  Su.iifil  / 'V/-V 

Of..'.. 

/  Aft 

Spindle,’  rpm 

Feed: 

a  tpaj 

Cutting  Fluid: 

Qti/ 

— 

Depth:  (Ind.  Reading)  J.  t.~J  P 

Jole  #1 

Surface  Finish,  AA  t(/0~/cC 

B  u  i 

ng  Pin 

Rol lout 

1  Protrusion,  in. 

i  It 

- -  1 

Perpendicularity,  .001  in. /in. 

Longitudinal  0  Transverse  ■  occ  C 

ft 

.  -•*«  •* 

V  W- 

.i  u” 

Flush  Gage  Reading,  in. 

a 

81 

x 

Capacitance  Gage  Reading 
Exi t  Burr  Height ,  in. 

£26 1 _ 

»  >»'■; 

Air  Gage  Readings  (.0001  in.) 

uL 

.  ..  •*  y 

Angular  Posi tion 

Axial 

Pos i t ion 

0° 

45° 

90° 

180° 

225° 

270° 

315°  ; 

Bottom  #1 

-lYO 

-/fa 

/  i\0 

'/J  o 

<?  0 

-Me 

-/Yo 

n 

JO 

£-a 

Co 

J.o 

/  0 

*.o 

2.0 

n 

Jo 

y.o 

Yo 

>  •  0 

5  •is' 

3.  o 

#4 

JO 

i-O 

* 

r*  *  v 

3. a 

J  0 

ho 

*5 

J.O 

J.a 

3.0 

v.o 

p  J 

Y  c 

J.Q 

Hole  /f2 

Surface  Finish,  AA  ~//0 

Bluing  Pin  Rol lout 

Protrusion,  in. 

T7Z 

Perpendiculari ty 
Long i tudinal 

.001  in. /in. 

>0OI  Transverse  ,oosC 

J 

Flush  Gage  Reading,  in. 

o 

Capacitance  Gage 
Exit  Burr  Height, 

Reading 

in. 

V 

1 

Air  Gage  Readings  (.0001 

in.) 

Angular  Position 

Axial 

Position 

0° 

45° 

90° 

180° 

225° 

270° 

315° 

Bottom  §\ 

•fio 

-/CO 

-/zo 

-Ho 

-Mo 

it  - 

-/'■J 

n 

J.  0 

2C> 

j  o 

/.  0 

J.  c 

J.0 

3.6 

h  * 

j  0 

20 

2.0 

A.O 

3.0 

#4 

3.0 

/  0 

J.  O 

/,  0 

o 

J.o 

#5 

J.Q 

2.0 

2.0 

hO 

?.d 

/  o 

J.o 

Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No 


XZ—  Quality  Variable  / 

•  2JLL& —  /xr/f/tfS 


Hole  Manufacturing  Conditions  and  Procedures: 

'll#  /'•?  AfaJj  A 


Hole  #1 

Surface  Finish,  AA  / /0-  /X  0 _ 

Protrusion,  in.  /0  9 
Perpendicular i ty,  .001  in./in. 

Longitudinal  /jtOOjT.  Transverse  t  oa  / 

Flush  Gage  Reading,  in.  Q  _ 

Capacitance  Gage  Reading  X  fST 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


#2 


Hole  #2 

Surface  Finish,  AA  C  -  /  _ 

Protrusion,  in.  LUlL _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  Q 

Flush  Gage  Reading,  In.  Q _ 

Capacitance  Gage  Reading  ZHEZZ 
Exit  Burr  Height,  in.  _ 


.fc- 

vn 

0 

90° 

180° 

225° 

O 

O 

r^. 

CM 

315°  I 

0 

— 

Figure  1**  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  SllilL&LL 

Hi  s-'l 


Hole  Manufacturing  Conditions  and  Procedures:  /  f/t  - 


*  Jy  i 


Spindle,  rpm 
Cutt  ing  Fluid: 


Ind  Reading 


Hole  #1 

Surface  Finish,  AA  /o  ^ _ 

Protrusion,  In.  ) 

Pe  rpend i cu I  a  r i ty,  .001  in./ ini  " 

Longitudinal  C  Transverse  ■ f f  ^ 

Flush  Gage  Reading,  in.  ,  rc  / _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  In.  _ _ 


Bluing  Pin  Rollout 


Axial 
Pos i t i on 


Air  Gage  Readings  (.0001  in.) 
Anqular  Position 


270° 

o 

LA 

CA 

Hole  H2 

Surface  Finish,  AA  /A  J  - /V  _  I 

Protrusion,  In.  /  J.  Q  _ 

Perpendicular!  ty,  .001  in. /in.  ^ 

Longitudinal  Transverse  <  CQH>  / 

Flush  Gage  Reading,  In.  ■  0  9  * 2. _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  In.  _ 

Air  Gage  Readings  (.0001  In. 
Angular  Position 


Bluing  Pin  Rollout 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /y  Quality  Variable  Stf /?/ 
Specimen  No.  D  !  f0  a?, 

Hole  Manufacturing  Conditions  and  Procedures: 


UI/&X  Si,  L 

A1<  y', 


Feed:  s~r  i 
Depth:  find.  Reading)  3 


Hole  #1 

Surface  Finish,  AA  /<?<?-  //  0 _ 

Protrusion,  in.  /Q& 
Perpendicularity,  .001  in. /in. 

Longi tudina  1  i££Jk  Transverse  ,  qq  / 
Flush  Gage  Reading,  in.  »  0 OtL. 
Capacitance  Gage  Reading  JL  y 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Hole  n 

Surface  Finish,  AA  j/C  - //  _  I 

Protrusion,  in.  J / j _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  >  Off!  Transverse  ,ffo  >L.  y 

Flush  Gage  Reading,  in.  ,  00^  ‘ _ 

Capacitance  Gage  Reading  4  &&  > 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


n 


Bluing  Pin  Rol lout 


* 

<r  -J 
<*  * 

.  1 

l  •-**. 


.c- 

vn 

0 

90° 

OO 

O 

O 

225° 

270° 

315° 

Figure  1A  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Series  Quality  Variable  St/ 

Specimen  No.  IfC+tC. 

Hole  Manufacturing  Conditions  and  Procedur 

S.'lL  ft  < A rft/j  /  7 fo  /?fS*  AfsQ. 

t  XZ  dlELLClO 

es:  fiejtf  (S/fA 

kibL.  Sfi,  rtP!  A 

UZi  MjO  L.H,  S;0.  />'/)!  /?'As*//,'  •/,*  Vc-CJu  /?/.>;>-■ 

Spindle,  rpm  sfO  Feed:  jy  (TXP>A1. 

Cutting  Fluid:  J‘)/(y  Depth:  (ind.  Reading) 

Surface  Finish, 
i  Protrusion,  in. 

Perpendiculari  ty 
Longi tudinal 
Flush  Gage  Read! 
Capacitance  Gage 
Exit  Burr  Height 

Hole  #1 

RA  )20-/ S""  Bluing  Pin  Rollout 

/JX 

,  .001  in. /in. 

Q  Transverse  ,0  0  }  J 

ig.  in.  .no  /  70  k 

Reading 
i  n . 

Air  Gage  Readings  (.0001  in.) 

- 

* 

N 

»  1  •  '*•  t 

,  -m  •> 

•  ••  o 

Angular  Posi t ion 

■ 

Axial 

Position 

0° 

<*s° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

•ho 

'/U 

'/%y  o 

/0.  0 

■/Yo 

n 

3  0 

3  O 

U. O 

y.  o 

£0 

3.  0 

n 

3-0 

3.  0 

y  o 

Xo 

(o,  0 

3.0 

Hk 

<*  0 

&■  0 

Q 

3.0 

3.0 

3  J 

2.0 

Us 

3.0 

OLA _ 

30 

3.  O 

3-Q _ 

i  o 

3  0 

n 

Hole  #2 

Surface  Finish,  AA  /2S  3  O  Bluing  Pin  Rollout 

Protr 

Perpe 

L 

•us ion,  in. 

ht 

i 

.ndiculari  ty, 
.ongi tudinal 

.001  i 

Q 

n .  /  i  n . 

Transverse  ,0ol 

Jl£! _ 

&t  1  8 

Flush  Gage  Read  in 
Capacitance  Gage 
Exit  Burr  Height, 

g ,  in. 
Reading 
in. 

Air  Gage  Readings  (.0001 

in. ) 

Angular  Position 

Axial 

Pos i t ion 

0° 

45° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

-tl,o 

-9.  0 

•Mo 

-//? 

-r* 

'JlO 

#2 

y.o 

3-0 

y.  o__ 

1-0 

¥,0 

3,0 

1.  4,.  , 

h 

I'D 

¥  0 

f  o 

uo 

¥  0 

ye 

ik 

3.0 

.s'O 

?■  O 

3  o 

its 

l-Q 

h>  1 

V<? 

47 

5 .0 

3  a 

10. 

Figure  1 ^  -  Sample  Manufacturing  Report:  Tapered  Holes 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Qual I ty  Variable 


Specimen  No.  W  y/f  / ?/?4.  f^Tt  /;r/^ 

Hole  Manufacturing  Conditions  and  Procedures: 


mm 


Hole  #1 


Surface  Finish,  AA  /PC  -  /  /  o _ 

Protrusion,  in.  _ _ 

Perpendicular i ty,  .001  in. /in. 

Longitudinal  Transverse  ifnj  ^ 

Flush  Gage  Reading,  in.  .  00  1 _  ~]0 

Capacitance  Gage  Reading  ^  y u _ 

Exit  Burr  Height,  in.  f 

Air  Gage  Readings  (.0001  in. 


Angular  Position 


Ind.  Reading)  J,  4/ oQ 


Bluing  Pin  Rollout 


Bottom  #1 


#2 


45°  90°  180°  225°  270°  315° 


'/V  0 


ir/A 


Jiole  #2 

Surface  Finish,  AA  ( )  S  *  / _ 

Protrusion,  in.  _ _ 

Perpendicularity,  .001  In. /In.  ^  y 

Longitudinal  ,qqI  Transverse  ■  QCQi  * (flfr 

Flush  Gage  Reading,  in.  1  QO  (  _  • 

Capacitance  Gage  Reading  jfcT. 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.| 
Angular  Position 


Axial 

Position  0°  1»5° 


Bluing  Pin  Rollout. 


n  I /l.O  I  !2>Q  \M  0  \/0.  O 


Figure  1l»  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /?  Qua!  i  ty  Variable  xtnimrc  /r>-  /- j, 

Specimen  No.  jrjg  7777,  ' 

Hole  Manufacturing  Conditions  and  Procedures:  /?////'  li/.  lh  / t 


Spindle,  rpm  >  ( 
Cutting  Fluid:  /). .  . 


Feed:  /  tJ,  / 

Depth:  (ind.  Reading) 


1 .  </&& 


Hole  #1 

Surface  Finish,  AA  / /C -  /  2  £ _ 

Protrusion,  in.  j.  / / 
Perpendicularity,  .001  In. /in. 

Longitudinal  ,  Oci  S  Transverse  £> 

Flush  Gage  Reading,  in.  ,  Q  C  / _ 

Capacitance  Gage  Reading  3  f  / _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Hole  HI 

Surface  Finish,  AA  ?r-//a _ 

Protrusion,  in.  f  /  *7 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  (J 

Flush  Gage  Reading,  in.  <  00  m L. _ 

Capacitance  Gage  Reading  -HZ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


n 


o 

LA 

CM 

!  CM 

270° 

Figure  1*4  -  Sample  Manufacturing  Report:  Tapered  Holes 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Quality  Variable  ‘ 

2J$. -  MfiX 


Hole  Manufacturing  Conditions  and  Procedures:  /rVV/  ;  £</,//,  L 


Hole  i\ 

Surface  Finish,  AA  J/C  J _ 

Protrusion,  in.  _ ji  / C _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .  qq  /  Transverse  Q 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  J  7 j _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  J,  1/&Q 


Bluing  Pin  Rollout 


T\"*:  '• 

Si. 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Axial 
Posi tion 


Bottom  tt  1 


n 


Hoje  n 

Surface  Finish,  AA  /  2  -  /  j.  ^ _ 

Protrusion,  in.  j  // 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  n  :  Z-  Transverse  tCC  Is" 

Flush  Gage  Reading,  in.  ,  Q Qj _  J 

Capacitance  Gage  Reading  J// _  lu 

Exit  Burr  Height,  in.  _ 


Figure  -  Sample  Manufacturing  Report:  Tapered  Holes 


2JS0 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  //.  Quality  Variable  SMfRLL 

Specimen  No.  JC/d. _  TWTvPJ; TfF/ 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


m 


A't 


Ind.  Reading)  jm  yg  j 


I  jo  I  e  #1 

Surface  Finish,  AA  f ^  c  -  1 1  ~ _  Bluing  Pin  Rol lout 

Protrusion,  in.  £  / X  ~~  - T 

Perpendicularity,  .001  in. /in.  y* 

Longitudinal  ,odS  Transverse  ,  g  c  Z.  t  («{,  ’  .  i 

Flush  Gage  Reading,  in.  «  Q  OjL _  \tP 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _  '  1 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Hole  n 

Surface  Finish,  AA  _ 

Protrusion,  in.  2 
Perpendicularity,  .001  in. /in. 

Longi  tudinal  >QCf  S  Transverse  i  f,  n  2. 

Flush  Gage  Reading,  in.  ,  £  c  ^  ■ _ 

Capacitance  Gage  Reading  3 to _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 
Posi t ion 


Bottom  #1 


n 


*♦5° 

O 

o 

oo 

o 

o 

0 

ir\ 

CM 

CM 

ro 

o 

o 

© 

LT\ 

/v>  J 


Figure  H*  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  Su/lfr.'i 

v777 


Hole  Manufacturing  Conditions  and  Procedures:  /* 


Spindle,  rpm 
Cutting  Fluid: 


Hole  II 

Surface  Finish,  AA  a" _ 

Protrusion,  in. 

Perpendicularity,  . 001 in. /in. 

Longitudinal  » Q  $  Transverse  0 

Flush  Gage  Reading,  In.  _ 

Capacitance  Gage  Reading  .1  yy _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Ro) lout 


Ai  r  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


45° 

90° 

180° 

225° 

K> 

^1 

O 

o 

315° 

-a  o 

mmamanm. 

Hole  12 

Surface  Finish,  AA  /Q  O  ■*_  J  /  Q _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  •  00 tS  Transverse  JL-  j 

Flush  Gage  Reading,  in.  .  QOt _  Oft™ 

Capacitance  Gage  Reading  t  JJZ  .  * 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.! 
Angular  Position 


Bluing  Pin  Rol lout 


Axial 

Position 


Bottom  II 


12 


4 5°  90°  180°  225°  270°  315° 


-A/J 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /9 _ Quality  Variable  SufirJ'  MSG /A  A 

Specimen  No.  vrrr  /  ...  r.-  /.  jj*;j 

Hole  Manufacturing  Conditions  and  Procedures:  ftp.*1.' 


WJKL  //fit* '/A*', 

4  ...  r,  /. 


o 


Spindle,  rpm 
Cutting  Fluid 


Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  /  &tJ _ 

Protrusion,  in.  / P  T _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  oc/^T  Transverse  ,  pc  li 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  ±  y  3_ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

—  .... 

f  ~  4 


Air  Gage  Readings  (.0001  in.)  • 
Angular  Position 


Axial 

Position 

0° 

bS° 

90° 

o 

O 

CO 

225° 

Bottom  §\ 

*/?•  3 

V/Q 

-  //  ^ 

'C.  o 

-sr^ 

n 

3  0 

f  c 

&  ,v 

y.o 

l  s 

0  L 

\ 

A 

/  3  . 

y.C 

lc 

//■  - ' 

tt  5 

b  c 

/GO 

6 

//  £? 

Hole  n 

Surface  Finish,  AA  /a  6  /.?» _ 

Protrusion,  in.  I/O  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  itcc%  Transverse  >  o  t  h- 

Flush  Gage  Reading,  in,  .  .  r>  ij _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


2* 


Axial 
Posit  ion 


Bottom  #1 


#2 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


45°  90°  180°  225° 


270°  315° 


-9-0 
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MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Se 
Spec i me 

Hole  Ma 

/?*>.- 

ries  /  ^  Qual 

ty  Vari 

>ns  and 

7.vr  *• 

able  Si/*':  V  :  •  *'.'J  •  A/r  -  ry 

n  No*  $£JLL1 

nufacturing  Conditic 

_ L  L1±L  fit >>■' 

At,  ^  /;i  /j1-  '. 

Procedures:  /’/Vr.  t/ J.S- 

'A  ,  'rV  _ «-•  U  S iL 

1  <  *h  in  l  tilLlL  i’y _ .  fi/Q  •  -/  /?j.  ltcii  1 

Sp  i  n 
Cutt 

die,  rpm  ,<c~ 

Ft 

De 

od:  S,  r. 

ing  Fluid:  /£/•  / 

pth:  (Ind.  Reading)  j.  :  .  ■ 

Surface  Finish, 

7 

Hole  #1 

AA  !4c/-  r  J  Bluing  Pin  Rollout 

Protrusion,  in.  /  J.  1  ...  .  *> 

Perpendicularity,  .001  in. /in. 

Longi tudinal  / OQi  Transverse  0  J  % 

Flush  Gage  Reading,  in.  („0  ^ 

Capacitance  Gage  Reading  J  SO 

Exit  Burr  Height,  in. 

Air  Gage  Readings  (.0001  in.) 

>  /  C,  Angular  Position  * 

Axial 

Pos i t ion 

0° 

**5° 

90° 

CO 

o 

o 

225° 

O 

o 

CN 

315° 

Bottom  §\ 

-*„■ 

m/0  J 

_  r> 

Si  ^  ... 

'So 

■  s:  c 

*  /  6 

-  Z  £ 

n 

&  0 

0  w 

so 

7  o 

7,o 

/V  t* 

6  ,. 

n 

7  0 

/ a  j 

77  J 

y- 1 

7  ^ 

//J 

C  O 

Hh 

r.  0 

>3-0 

r.  t 

77  7 

//■  £ 

A  J 

i  #5 

ft  ■. 

JO-Q _ 

14  0 

7-o 

//•<? 

/f-O 

/*■  O 

n 

Hole  n 

Surface  Finish,  AA  /  0  '  >0  0  Bluing  Pin  Rollout 

Protr 

Perpe 

l 

FI  ush 
Capac 
Ex  i  t 

usion,  in. 

I/O- _ 

i 

•ndiculari ty ,  .001  in. /in.  ^ 

ongitudinal  ,  fjf  Transverse  tOCf) 

Gage  Reading,  in.  Q 

. itance  Gage  Reading  _T  7  9  tp 

Burr  Height,  in. 

>  *  yy 

Air  Gage  Readings  (.0001 

in. ) 

~  * 

* 

* 

Angular  Position 

Axial 

Position 

0° 

90° 

o 

o 

CO 

225° 

270° 

315° 

Bottom  #1 

"/Q.  0 

’HO 

~/o.  o 

S00 

n 

s  j 

-/ 

s.  J 

i  0 

CO 

n 

7.  0 

7  J 

:"7 

f- ^ 

70 

7-0 

~~w~ 

L  0 

U-  -y 

-V.  w  - 

//.  a 

0  0 

ns 

7<Q 

7  J 

b  > 

S'  ~ 

)f  0 

CO 
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Test  Series  /j  Quality  Variable  (J 
Specimen  No.  JQ £  /  1 

Hole  Manufacturing  Conditions  and  Procedures:  /?£/  ':  //•'/)'  / 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Quality  Variable  '•  . 


S''  7~~  7ft  /•> 


Spindle,  rpm 
Cutt ing  Fluid 


Hole  #1 

Surface  Finish,  AA  /  c~  . _ 

Protrusion,  in.  ! /  V 

Perpendicularity,  .001  in. /in. 

Longitudinal  <  (f  o  I  Transverse / / 

Flush  Cage  Reading,  in.  _ 

Capacitance  Gage  Reading  L C  7 

Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  H 1 


n 


n 


a 


#5 


Hole  n 

Surface  Finish,  AA  5 _ 

Protrusion,  in.  _ ILL _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  tOOlh  Transverse  1  00^ 

Flush  Gage  Reading,  in.  7 O J  I _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Posi t ion 

0° 

45° 

90°  180° 

225° 

0 

0 

r^ 

CSI 

Bottom  #1 

-7J 

•6  J 

‘?.0  -?,0 

-  ... 

-  ? 

J  u 

n 

Lq 

A'  .J 

¥.0  y.o 

7  . 

/(•  y 

n 

7  C 

rj  .J 

lo  7  0 

/  •  J 

/YJ 

Dh 

L  0 

'L 

J-  0 

J 

n 

US 

LO 

y  a 

A 10  y.Q 

!  J 

n  J 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  / 
Specimen  No.  ll 


Quality  Variable  Xu/Jf#-  i .  ft'  s  < 

_  m>'m  j~r.  mr/tr'S 


Hole  Manufacturing  Conditions  and  Procedures:  f}[ P_ /  Ur. y  / /•  S /jt /' 

A7i\.  f?£r>:  \/'.f L\  lYa.  ft  Ufl 

•  >  *  /  /'.'■*>  /•’  *■’ '  ~  At  di/ja.  ^  i"  ns/.  .  ** 


Spindle,  rpm 
Cutting  Fluid 


Feed: 

Depth:  (Ind.  Reading 


Hole  #\ 

Surface  Finish,  AA  /  C  e  «•  ta  "T" _ 

Protrusion,  in.  _ /jS 

Perpendicularity,  .001  in. /in. 
Longitudinal  ,got  Transverse 

Flush  Gage  Reading,  in.  C) _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Axial 
Posi tion 


Bottom  ft  I 


n 


n 


Air  Gage  Readings  (.0001  in.) 

Angular  Position  _ _ _ 

1*5°  90°  180°  225°  270°  315° 


Hole  n 

z  r 


Surface  Finish,  AA  /  /  ^  b  _ 

Protrusion,  in.  / /Q 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  /  PCS 
Flush  Gage  Reading,  in.  /O  /^.S'v 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Exi t  Burr  Height,  in. 


Bluing  Pin  Rol lout 


Mr 

'y;1/ 


Air  Gage  Readings  (.0001  in.) 


Angular  Position 

Axial 

Position 

0° 

45° 

90° 

o 

o 

oo 

225° 

o 

o 

CM 

315° 

Bottom  f\ 

'/S  J 

"//  O 

’J2  J 

-  .0  - 

V:- 

-/So 

n 

y  J 

y ' 

7 

b~  O 

L. 

n 

J  J 

Y  a 

?  -• 

•tfi 

*/  Q 

.1  f 

ttk 

3.  ,0 

7  c 

¥J 

tr.  O 

y 

/  f  C 

#5 

r w^r 

<0 .  c 

^0 

h  & 

A'  r 

Y  D 

MANUFACTURING  REPORT:  TAPERED  HOLES 


^  Hole  H\ 

Surface  Finish,  AA  /  C _ 

Protrusion,  in.  /  / 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  » ffC  / 

Flush  Gage  Reading,  in.  (  o  / _ 

Capacitance  Gage  Reading  9 _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


70^ 


zi> 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bottom  H\ 

_ n_ 

_ n 

w 

_ 15 


to  o  \-/c. 


/■  C  /CO 
'  C  //  J 


^Hole  n 

Surface  Finish,  AA  '  ' _ 

Protrusion,  in.  -  /{.& _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  f  Transverse  •  c  0 1 

Flush  Gage  Reading,  in.  D  _ 

Capacitance  Gage  Reading  S  l 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


«  . .  *  _  t 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qual i ty  Variable 


?£?,rt£  •  /? QUfAixrii  -  an. 

Af.SXT*'*’. 


Hole  Manufacturing  Conditions  and  Procedures: 


■;  L//- 


rtf/Jvf/-'  L2±l 


Spindle,  rpm 
Cutting  Fluid: 


Hole  H\ 

Surface  Finish,  AA  //Q _ 

Protrusion,  in.  1  !  (T _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  >  QQ I  Transverse  <  Q  C  , 

Flush  Gage  Reading,  in.  t  g  o  ! _ 

Capacitance  Gage  Reading  J  _ 

Exit  Burr  Height,  in.  _ 


?;:4 1 

A I /■  /ss  / ' 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


i»5°  90°  180°  225 


270°  315° 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua) i ty  Variable 


Hole  Manufacturing  Conditions  and  Procedures: 

?!>*'''  V 


Spindle,  rpm 
Cutt ing  Fluid: 


res:  -.j, 


Hole  #f 

Surface  Finish,  AA  Q  f  ^ _ 

Protrusion,  in.  r/9 
Perpendicularity,  .001  in. /in. 

Longitudinal  ft  Transverse  ■ /  c  , 

Flush  Gage  Reading,  in.  ft _ 

Capacitance  Gage  Reading  2  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


% 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position  0° 

Bottom  //]  ’ 

_ n  y.  / 

n  u  j 

E 

_ ^5  //., /? 


Hole  HI 

Surface  Finish,  AA  •  f’  ■" _ 

Protrusion,  in.  gg  zzzzzz 

Perpendicularity,  .001  in. /in. 

Longitudinal  ft?  Transverse  -  30  ' 

Flush  Gage  Reading,  in.  -  ,  00  _ 

Capacitance  Gage  Reading  dsf 

Exit  Burr  Height,  in.  _ 


0 

0 

CO 

0 

0 

cn 

225° 

2  70° 

315' 

-c  s  C  0 

-  \  3 

*  i.  0 

A, 

*  / 

/'  J  t  s- 

1qT~ 

//,  ‘ 

Kg  n  . 

/y  0 

/;, . 

ir  o  ts  ... 

tz.0 

/r.  3 

/1  r 

J2.0  ’-3 

irQ 

n.j 

jjL 

Bluing  Pin  Rollout 


% 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Posi t ion 

0° 

*»5° 

VO 

O 

O 

0 

0 

00 

225° 

O 

O 

f^. 

CM 

315° 

Bottom  #1 

- 7.0 

-7<o 

-  >.  j 

’t-0 

-  7'  y 

n 

#  0 

irr 

/ft.  o 

y  3 

//  2 

n . 

£  4 

n 

//■ft 

/?-j 

/?  3 

'S  „ 

/'  ft 

fth 

/y  a 

\Mft  \/ra  1 

!J.  3 

,V  7 

7}'< 

/  7  / 

US 

~Vo\ 

t?,  3 

/VO 

V  ✓' 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  7^ _ 

Protrusion,  in.  1±Q 
Perpendicularity,  .001  in. /in. 

Longitudinal  >g  oof  Trans  versa  >  a  0  JL 

Flush  Gage  Reading,  in.  jj _ 

Capacitance  Gage  Reading  £  j  j. _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


n  ** 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i t ion 

0° 

i 

90° 

180° 

225° 

270° 

Bottom  01 

-c.o 

C.o 

‘S'O 

’?0 

Mr 

’J>£? 

02 

7  O 

7s  :: 

'0  0 

7  C 

7/0 

n  o 

n 

/:  o 

7/  L> 

)v<? 

7-c 

7  HO 

(6}  o 

A’- 

7y  o 

05 

ho 

)  H  0 

H-  O 

/s.j 

ITT 

Hole  02 

Surface  Finish,  AA  / 0  a _ 

Protrusion,  in.  2  2  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q_  Transverse  •  QJ&. 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  2  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


jv7 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t Ion 


Axial 

Posl t ion 

0° 

*•5° 

90° 

O 

o 

GO 

225° 

Bottom  01 

-z? 

’7  c.o 

-7o 

'i.O 

? 

02 

7-Q 

70  G 

/J.Q 

7  0 

7/0 

n 

ft.  0 

77  J 

7  H.O 

(10 

A 

7/0 

A 

/HO 

7  SO 

r*/o 

05 

no 

7H0 

TV.  a 

ho 

THd 

Ho  •$.<; 

!L2-JOL 
fjU—  r^.2 
'S.J  l*jjL 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


[ _  Quality  Variable  f 


Hole  Manufacturing  Conditions  and  Procedures: 

Ajll _ d.AJ?.  x  L _ Sj-.  ‘ 


Hole  #1 


Surface  Finish,  AA  7  5 _ 

Protrusion,  in.  Q  £  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  1  dOh  Transverse 
Flush  Gage  Reading,  in.  CO 
Capacitance  Gage  Reading  HUZ 
Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Ro) lout 


Air  Gage  Readings  (.0001  in.) 


S  .  - 


Angul 

ar  Post 

t  ion 

Axial 

Position 

0° 

1*5° 

90° 

O 

O 

CO 

225° 

0 

O 

CM 

315° 

Bottom  ti\ 

-to 

-7? 

'/O 

•O 

'0-0 

-  <,  O 

n 

7  Q 

J/-0 

//■C 

f.r- 

-  ^ 

*  *' 

/Q.C 

n 

/is 

H-C 

HO 

u-c 

JX  ,/ 

Jf.J 

//c 

A 

o 

H-o 

A 

jCo 

/?  • 

ttb 

n  ) 

/  y  j 

1^.0 

/> 

Ha 

Ho 

Hole  #2 


Surface  Finish,  AA  _ 

Protrusion,  in.  Ji 
Perpendicularity,  .001  in. /in. 

Longitudinal  f)  Transverse 
Flush  Gage  Reading,  in.  Q 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


lift* 


J7£ 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Axial 

Posi tion 

0° 

45° 

90° 

180° 

0 

LA 

CM 

CM 

0 

O 

CM 

315° 

Bottom  #1 

-?.Q 

-  C  (0 

-to 

-S'.  0 

HQ 

-r  o 

n 

yd 

ft.  0 

I/SO 

7  (7 

/Q.  a 

(QG 

CQ 

n 

y  c 

/3.  0 

/].  Q 

V.  J 

a  2 

1LC 

7  0 

A 

t;  ■ 

/b.Q 

A’  J 

r>-o 

f£Jx 

n 

'  ‘  J 

7j.  j 

Ho 

6.  > 

hi  0 

/l.o 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Quality  Variable 


KT'Hakim* 


~r -  —  ■  X  /26' /ft 

Hole  Manufacturing  Conditions  and  Procedures:  J>£/7/a  L/i*r\f/7 


Spindle,  rpm 

..  &?.... .  ...  Feed:  *  tr  w 

Cutting  Fluid 

'  l?/\  y  Depth:  ( 

Ind.  Reading) 

^  Hole 

Surface  Finish,  AA  / 3  3 _ 

Protrusion,  in.  .  "77b . . 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  t  j  2  Transverse  ,  an 2 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  JLMi _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Mi 


Air  Gage  Readings  (.0001  in . ) 


Anqu 

ar  Posi 

t  ion 

Axial 

Position 

0° 

i«50 

1 

90° 

O 

O 

OO 

225° 

ro 

o 

o 

315° 

Bottom  §\ 

-/O  0 

-J-0 

•?4 

o 

-CO 

-H-o 

t)  _ 

-/•<? 

n 

co 

-/0.3 

//■  0 

0  o 

?  j 

17-0 

//.  0 

n 

/o.o 

13.0 

>3  O 

?■  O 

/J.  o 

'WK 

HO 

ttb 

LL0 

>3  0 

'V  - 

y.j 

>s.  n 

A-  J 

#5 

77 

ITj 

y.  a 

73- O' 

73.0 

•V  o 

.  r  ^ 

^ Hole  §1 

Surface  Finish,  AA  fp 4-  /  j  ) _ 

Protrusion,  in.  _ 2//  , 

Pe rpend i cu 1  a r i ty,  .001  in. /in.  ^ 

Longitudinal  >  QO  /  Transverse  ,  00/5 

Flush  Gage  Reading,  in.  , *  » / _ 

Capacitance  Gage  Reading  J  t?lm 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Roi lout 


•#  > 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos 1 t ion 

0° 

90° 

o 

o 

OO 

o 

o 

r^. 

CM 

O 

LA 

04 

CM 

315° 

Bottom  #1 

■?.j 

-f.o 

-?■  o 

-?0 

HZ.o  -ry 

'?  0 

n 

t>  <D 

9  6 

X-0 

f.o  y.... 

ft  J 

n 

f.  (} 

13  l 

77  O  :  3  J 

ZiiZ 

~w~ 

>3  O' 

ru.o 

h  3 

73.  3  770 

/3  y 

n 

TV  & 

\±zd 

/3rJ 

7  r-  '  0  7  ij.O 

w$ 
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INSPECTION  SHEETS  FOR  TEST  SERIES  20/21  - 
COMBINED  VARIABLES,  REVERSE  DOGBONE  SPECIMENS 

R  RATIO  =  0.1 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua! i ty  Variable 

±  UCSBC 


Hole  Manufacturing  Conditions  and  Procedures 


TMZVl 


Spindle,  rpm 
Cutting  Fluid 


Feed:  _______________ 

Depth:  (ind.  Reading)  2  i/S~0 


Hole  #1 


Surface  Finish,  AA  73  ~ / 

Protrusion,  In.  .  m . 

Perpendicular  I ty,  .001  In. /in. 

Longitudinal  0  Transverse 
Flush  Gage  Reading,  In.  i  /)  f  JL 

Capacitance  Gage  Reading  jjJL 
Exit  Burr  Height,  in.  _ 


qH 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


#2 


45°  90° 


-i  O 


225°  270°  315° 


Hole  n 

Surface  Finish,  AA  9  i  '  -  J  J  & _ 

Protrusion,  in.  ~ 

Perpend! cu lari ty,  .001  in./ln. 

Longitudinal  /  00/9 Transverse  C  ! 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  3» . 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


f  .  43*  '  » 

«  a 


Axial 

Position 


lot tom  #1 


#  2 


*5° 

90° 

O 

o 

CO 

225° 

270° 

315° 

Figure  1*4  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  //<?-  fSO _ 

Protrusion,  in.  /  7  Y  ,  ~ 

Perpendicularity,  .001  in. /in.  ( 

Longitudinal  ,ooQ\  Transverse  >002- 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  j /J> 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  r. 


Blulofl  Pin  Rollout 

4  W  # 


I  M’S 

■  ■  it  1,— 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos 1 1 1  on 


180° 

225° 

O 

o 

r^ 

CM 

315° 

wnwaxm 

-hC 

WXM 

Turn  w,w*jm  mKHm  m 


Hole  n 


Surface  Finish,  AA  /  0  0  -  // 
Protrusion,  in.  /  */J 
Perpendicularity,  .001  in. /in. 


Bluing  Pin  Rol lout 


iCilU  I  LU  lal  1  L  y  |  .UUI  111.  /  III.  i 

Longitudinal  m a!  Transverse  ,  OooS" 

>h  Gage  Read!  nitinT  Q _  6^ 


Flush  Gage  Reading,  In.  Q 
Capacitance  Gage  Reading  3 0$ 
Exit  Burr  Height,  In.  _ 


Air  Gage  Readings  (.0001  In.) 


Axial 

Position 


Angular  Posi 

t  ion 

45° 

90° 

O 

O 

GO 

225° 

M 

O 

o 

315° 

Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua! I ty  Variable 

Jcc.  rc 


Hole  Manufacturing  Conditions  and  Procedures: 


n m 


Ind.  Reading)  2.JLC0 


Hole  H\ 

Surface  Finish,  AA  <fj'~  _ 

Protrusion,  in.  f CX~ 

Perpendicular  I ty,  .001  In. /In. 

Longitudinal  ,  /Q  Transverse  ,  (j  0 » L 
Flush  Gage  Reading,  in.  & 

Capacitance  Gage  Reading  JO  9 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


1*5°  90°  180°  225°  270°  315° 


o  I  -j;  o 


Hole  12 

Surface  Finish,  AA  { / Q  -  /2  s'* 

Protrusion,  in.  /ib 

Perpendicularity,  .001  In. /in. 

Longitudinal  Q  Transverse,  i2_ 

Flush  Gage  Reading,  In.  ,  fiQ  2-  _  U*  ^ 

Capacitance  Gage  Reading  jJcO 

Exit  Burr  Height,  in.  _ 


Billing  Pin  Rollout 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


l»5°  90°  180°  225°  270°  315° 


Figure  1 4  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qual I ty  Variable 


Hole  Manufacturing  Conditions  and  Procedures: 

iv/d  Aajsxsa.  /.?vy  mo. 


U'r'A  f/>- 


Spindle,  rpm 
Cutting  Fluid: 


Feed:  -S?  S  T,  '/•  /  V. 

Depth:  (Ind.  Reading) 


Hole  #1 

Surface  Finish,  AA  ^ 0^  j. _ 

Protrusion,  in.  / y Jr 

Pe rpend i cu 1  a r i ty,  .001  in. /in. 

Longitudinal  >c  tf/^Transverse  -00! 

Flush  Gage  Reading,  in.  r>  _ 

Capacitance  Gage  Reading  J V  Q 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

i-4  ' 


»•  i 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


r  . 


Axial 

Position 


0°  i»5°  90°  180°  225°  270°  315° 


Figure  1**  -  Sample  Manufacturing  Report:  Tapered  Holes 
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Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


' _  QwJJty  Variable  SU/^J/4  tits 

tie  j.  hl  Jrc. 


Hole  Manufacturing  Conditions  and  Procedures: 


Rn< 


f/m 


wtmvm 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  _  Bluing  Pi 

Protrusion,  in.  /£*/ 

Perpendicularity,  .001  in. /In.  ■m‘-  ~  * 

Longitudinal  ,QooS  Transverse 

Flush  Gage  Reading,  in.  ^  _  0-^  -»  - 

Capacitance  Gage  Reading  - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Axial 
Pos i t 1 on 


Air  Gage  Readings  (.0001  in.) 


ar  Position 


i»5°  90°  180°  225° 


0  |  '7.0 


Hole  HI 

Surface  Finish,  AA  /  &  -  /^S*^ 
Protrusion,  in.  /j^£. 

Perpendicularity,  .001  in. /in. 

Longitudinal  ^Transverse  too! 

Flush  Gage  Reading,  in.  i  002 L _ 

Capacitance  Gage  Reading  JOu 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


f( 


Air  Gage  Readings  (.0001  in.' 


Axial 

Position 


Angular  Posi 

tion 

1*5° 

90° 

O 

O 

GO 

225° 

270° 

315° 

Figure  1 4  -  Sample  Manufacturing  Report:  Tapered  Holes 


i 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  X/  Quality 
Specimen  No.  LH13  J-  2 


Variable 


A7/  V-  /irjtMS 


Mule  Manufacturing  Conditions  and  Procedures:  t/A'tJ/T/i' ■  ^ 

'■SM’t/f  J-  7*'  .  ,  /?/>/<"  A '/ 6 u.  I ,  Pi.  71  i  /?£ 


_  Hole  #1 

Surface  Finish,  AA  / <9i> 

Protrusion,  in.  / 7/ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  *0o!^  Transverse  Q 

Flush  Gage  Reading,  in.  - ,  Q  o  / _ 

Capacitance  Gage  Reading  L? / Q _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  j , 


Bluing  Pin  Rollout 


Axial 

Position 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


i»5°  90°  180°  225°  270°  315° 


s :o  VH-0 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Surface  Finish,  AA 
Protrusion, 


in. 


LLM . 


Hole  #1 


Bluing  Pin  Rol lout 


Perpendicular i ty,  .001  in. /in. 

Longitudinal  Q  Transverse  /  Q  o  I 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


1 


4 


Axial 
Pos i t i on 


Bottom 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


iJjo_ 


LlJL 

TSl 


22 


:/•  -  ZB 


45° 


'W.O 


-£i2- 


90° 


Ho 


Yt 


UL 


180° 


225° 


H2_ 


i.a 


1 {jL 


3-0 


2.0 


270° 


Ho 


2Z 


3L2L 


/LA. 


315° 


VS,<? 


.>■1.  *■' 


,Hole  #2 

Surface  Finish,  AA  1*9'/'' 
Protrusion,  in.  / 


Bluing  Pin  Rol lout 


Perpendicularity,  .001  in. /in. 

Longitudinal  ,ocL  Transverse  O 

Flush  Gage  Reading,  in.  /O _ 

Capacitance  Gage  Reading  17 & 

Exit  Burr  Height,  in.  _ 


10 


& 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

n 

*»50 

o 

o 

<n 

180° 

225° 

270° 

315° 

Bottom  #\ 

ssn 

'U,0 

EB® 

R99 

ran 

n 

wncm 

H^>H‘ 

WEPM 

J».  <7 

FJT/fl 

nrai 

■■■Kin 

mmm 

r.  0 

mwm 

L_^2_ 

1  T 

Mfl 

_JU2 _ 

mr/m 

»«n 

vn 

#5 

wnrm 

m em 

warn 

Km 

m 
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MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Se 
Spec  1 me 

Hole  Ma 

Spin 

Cutt 

rles  1(  Qual 

ty  Vari 

>ns  and 

able  SitfieiK-t  Jr  A 

n  No.  JL  IcSti 

nufacturing  Conditic 
_ £± 

die,  rpm  £0 
ing  Fluid:  /i  //  ts 

/  i  2  r**  //  5  /■■/•'•  \ 

P rocedu re s :  ’  3/3 * 

<  /  /?  ir#  s*'.W 

Feed:  _/>*  s  ■. ' 

Depth:  (ind.  Reading)  '  VSO 

s'  Ho  1  e  ft  1 

Surface  Finish,  AA  Jj£  S  Bluing  Pin  Rollout 

Protrusion,  in.  j  OS 

Perpendicularity,  .001  in. /in.  . 

Longitudinal  0  Transverse  tOolZ 

Flush  Gage  Reading,  in.  <0  i ™ 

Capacitance  Gage  Reading  3/0 

Exit  Burr  Height,  in. 

Air  Gage  Readings  (.0001  in.) 

Angular  Pos i t ion  • 

Axial 

Pos i t ion 

n 

bS° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

wm 

ns 

-/-/■J 

OS 

wm\ 

n 

a 

3.0 

±•0 

2.  J 

2-0 

3.0 

ZO 

*} 

S'-O 

*>~o 

0 

V.  0 

VO 

0 

S3 

ttb 

S>0 

s'.  0 

S'  0 

w 

3-0 

VO 

y  o. 

#5 

Vo 

V* 

Vo 

Vo 

Jlo 

i-o 

_  !  1 

Hole  #2 

Surface  Finish,  AA  /  0  4  Bluing  Pin  Rollout 

Protr 

Perpt 

l 

Flush 

Capac 

Exit 

•usion,  in. 

/U 

sndicular i ty ,  .001  in. /in. 

.ongitudinal  >  O0t!T  Transverse  0  rt 

Gaqe  Reading,  in.  -  oo7~  7^ 

:itance  Gage  Reading  J  97 

Burr  Height,  in. 

t ;  ;  • 

i  • 

— 

Air  Gage  Readings  (.0001 

in. ) 

Angular  Position 

Axial 

Posi tion 

0° 

bS° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

'/Q 

— 

— 

— 

-//•>> 

— 

*>  J 

n 

3.0 

3.0 

2  0 

V* 

10 

#3 

Vo 

t/.O 

VO 

Vj 

VO 

3-0 

~TT 

VO 

?.  3 

//  o 

i  0 

?;? 

Vo 

3  <0 

US 

20 

2.  .0 _ 

u 

i-Q 

VO 

VO 

3>J? 
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MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Se 
Sped  me 

Hole  Ma 

Ih't: 

>ries  ^  l  Qua  1 

ity  Vari 

► 

ons  and 

able  S 14 tfr fit. £  5 3 

!n  No-  JSSKllCtfi 

nufacturing  Conditi 

/if/',-: 

Procedures:  /?£,?.>■: 

s/'.  «./  fj,  S/ y  •  / /’  lz  St* _ 

_ 

Spin 

Cutt 

die,  rpm  fit 

F< 

D< 

ied:  f  r /  ’ 

ing  Fluid:  ///,'  >- 

jpth:  (Ind.  Reading) 

Surface  Finish, 

^  Hole  #1 

AA  //  S  Bluing  Pin  Rollout 

Protrusion,  in.  1*00 

Perpendicularity,  .001  in. /in.  . 

Longitudinal  >QQl  Transverse  /  06/^  £*7/ 

Flush  Gage  Reading,  in.  0  / 

Capacitance  Gage  Reading  ,2  90 

Exit  Burr  Height,  in. 

Air  Gage  Readings  (.0001  in.) 

Angular  Position  • 

Ax  i  a  1 
Position 

0° 

*5° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

’1:0 

~/0Q 

~/o  0 

~/0‘D 

-/so 

#2 

Vo 

J.O 

s.  O 

£.0 

7.0 

*>'  0 

S.Q 

¥-0 

y  0 

t/.C 

2.0 

i-o 

¥  O 

A 

S'V 

¥0 

VO 

¥  O 

3,0 

VO 

*f-  O 

1 5 

y.  o _ 

6-0 

6.  o 

3.0 

60 

6-  J 

Hole  n 

Surface  Finish,  AA  9o~ /oO  Bluing  Pin  Rollout 

Protr 

Perpe 

L 

Fiusr 

Capac 

Exit 

•uslon,  in. 

J7S 

t  •- 

in. ) 

sndiculari ty, 
.ongi tudinal 
Gage  Read  in 
.itance  Gage 
Burr  Height, 

.001  in. /in. 

>00/  Transverse  O  ✓ 

9,  in.  (O  7^ 

Reading  3  / 

in. 

Air  Gage  Readings  (.0001 
Angular  Position 

Axial 

Position 

n 

*»5° 

90° 

180° 

225° 

270° 

315° 

ft  f  1 

TEEM 

OTH: 

wm 

fm\ 

-Mo 

sill 

n 

Hfl 1 

mam 

wwm\ 

Rni 

wwm\ 

Twm\ 

W7wm  I 

warn 

warn  i 

zrnm\ 

WJEM 

tarn 

wmm\ 

s;  <?  1 

»-  -  H2HJ 

wm fsm 

yQA 

wxtm\ 

v'jEm 

nai 

rani 

#5  I 

tmm 

warm\ 

rmm\ 

wm 

wm\ 

w*fm\ 

IE3EII 
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Test  Series  JJL 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Quality  Variable  S  ti/i  L  ■ 

GX?  Ah' 4.  T^t.  !£?/?/',$ 


Hole  Manufacturing  Conditions  and  Procedures: 


Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  / '  6  0 _ 

Protrusion,  in.  ~[xj!lL 
Perpend  I cu 1 ar  i  ty,  .00!  in. /in. 

Longitudinal  ,Qol  Transverse  Q 

Flush  Gage  Reading,  in.  ft _ 

Capacitance  Gage  Reading  m  :::z 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Axial 
Posi tion 


Bottom  f 1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


1*5°  90°  180°  225° 


-/$' O 


-Mo 


270°  315° 


-/O 


o 


3.0 


Hole  HI 

Surface  Finish,  AA  //  6 _ 

Protrusion,  in.  //  (*  ~ 

Perpendicularity,  .001^in./in.  J 

Longitudinal  ,  pcO'f  Transverse  ,  gc  (  ~Crj 

Flush  Gage  Reading,  in.  ,na  I _  / 

Capacitance  Gage  Reading  3?  6  / 

Exit  Burr  Height,  in.  _ 


Axial 
Pos i tion 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Rol lout 


Angular  Posi 

tion 

*5° 

90° 

O 

o 

OO 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  //  Quality  Variable  SfJii’:  >'■  V  -/fait  f  Sf/'.  +  K* 

Specimen  No .  LMJ&JlJtf C  if  C  /*y/faS 


JuJJL  JtejLUL- 


Hole  Manufacturing  Conditions  and  Procedures: 

Sizc^  /?Crt/’+'y{  /,  7i"j"  rtctito  /-..o  /,/-/.  s/><  /aw  /  v^ 

Uit  .  y  teat _ Zc  r.  s 


Spindle,  rpm 


Cutting  Fluid: 


JlL 


.m..ty 


Feed : 
Depth 


/i  C 

i;  T^r 


■r  ^/^y.  _ 

Reading) 


Surface  Finish,  AA 
Protrusion,  in.  / 

wwv  «  •  . 


Hole  II 


Bluing  Pin  Rol lout 


Perpendicularity,  .001  in. /in. 

Longitudinal  ,  q  q  f  Transverse  Q 

Flush  Gage  Reading,  In.  /  0 pf _ 

Capacitance  Gage  Reading  rzsr.~ 


Ex it  Burr  He ight ,  In. 


& 


4 


»  rn. 

1  * 

-fe- 


Air  Gage  Readings  (.0001  In.) 


> 


Axial 

Pos i t ion 

0° 

90° 

_ 

0 

0 

00 

225° 

270° 

315° 

Bottom  #1 

wm 

WSBt 

ran 

sal 

n  1 

B!Hi 

KH 

n 

wmm 

■WM1 

PX1 

WWI 

m 

mm i 

n 

KCfl 

W4EM 

gfi 

KVMI 

m 

WSKSM 

ran 

Hh 

WZFM 

■rtrai 

>  _ 

wwm 

iFl 

15 

WTTTM 

worn 

warn 

EHOfi 

WWM 

R2H1 

Surface  Finish, 
Protrusion,  in. 


AA 


Perpendicularity,  .001 
Longitudinal  ,n  0  l 
Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Exit  Burr  Height ,  in. 


Hole  #2 

t«°- UQ _ 


Bluing  Pin  Rol lout 


in. /in. 
Transverse 


ft 


7s 


4 


Air  Gage  Readings  (.0001  in. 


Angular  Position 


i 


Axial 

Pos i t ion 

0° 

*♦5° 

90° 

0 

0 

00 

225° 

K> 

O 

O 

315° 

Bottom  #1 

119 

ran 

sn 

EHi 

SOT 

SFM 

mil 

n 

mu 

Eia 

na 

K«a 

KOI 

»} 

■wn 

Krai 

ixa 

IXfl 

rwa 

raai 

a 

irjr/Ji 

warn 

rra 

1^1 

Kara 

KfEll 

15 

EON 

vsm 

wrwm 

rnrai 

tfMM 

ra 

ml 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua! I ty  Variable  $ 

jzJL OCT  A ?. '/).  J ' /i  s 


Hole  Manufactur ing  Conditions  and  Procedures: 


Cutt ing  Fluid 


Surface  Finish,  AA  7  \  _ 

Protrusion,  in.  ) / 

Perpendicular i ty~  .001  in  /in.  ~ 

Longitudinal  Transverse  /  QCC 3 

Flush  Gage  Reading,  in.  '  OOt _ 

Capacitance  Gage  Reading  nn : . . 

Exit  Burr  Height,  in. 


HjjJc  #1 


Ind.  Reading)  £ 


Bluing  Pin  Rol lout 


•3 


Air  Gage  Readings  (.0001  in.) 
Angu I ar  Pos i t ion 


Hole  #2 

Surface  Finish,  AA  r  i  _ 

Protrusion,  in.  f 
Perpendicularity,  .001  in. /in. 

Longi tudinal .  ML >_  Transverse  »  Q c  / 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  ISI _ - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Axial 
Pos I t ion 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


45°  90°  180°  225°  270°  3)5° 


mmifwmFvmfimMJA 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


i _  Quajity  Variable  SjJJ±tMLL  rU 

'tLr  tVr  ns~iiu. 


Hole  Manufactur ing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutt  ing  Fluid: 


Hole  #1 
Q- /O X 


Surface  Finish,  AA  (CC/~  /Q  j 
Protrusion,  in.  /  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  . qq /  S^T ransverse 
Flush  Gage  Reading,  in.  ^QO  / 
Capacitance  Gage  Reading  izzz: 
Exit  Burr  Height,  in.  _ 


Ind.  Reading}  j  1/ (~C> 


Bluing  Pin  Rollout 


.. . 


Axial 
Pos i t ion 

Bottom  #1 

n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


90°  1 80° 


225° 

270° 

315° 

c 

-7o 

^  Hole  #2 

Surface  Finish,  AA  V  5> _ 

Protrusion,  in.  f7^f  ~~ 

Perpendicularity,  .001  in. /In. 

Longitudinal  t/o/jX  Transverse  >  /J> 

Flush  Gage  Reading,  in.  y  ^ _ 

Capacitance  Gage  Reading  m _ — 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position  0°  1|5° 


Bottom  #1 


#2 


Bluing  Pin  Rollout 


... — -  #'* 


270°  3)5° 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No, 


Quality  Variable  J6Vf/>y£  *  s*  >  -  /< 

A9,  0  J~r: 


Hole  Manufacturing  Conditions  and  Procedures:  / 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  ^ . Ma _ 

Protrusion,  in.  / 7V  _ 

Perpend  I cular i ty^  .001  ' i n . / i n . 

Longitudinal  /  Qq  /  Transverse  i  QQ  / 

Flush  Gage  Reading,  in.  ,  gof _ 

Capacitance  Gage  Reading  £  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.)  v 
Angular  Position 


c 

O 

GO 

225° 

-fro 

270 °  315° 


^  Hole  02 

Surface  Finish,  AA  a _ 

Protrusion,  in.  _ /rfr  . . 

Perpendicularity,  .001  in. /in. 

Longitudinal  t Sf Transverse  x 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  ;ri _ - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in. 
Angular  Pos i t ion 


Axial 
Posi t ion 


Bottom  II 


12 


*»5° 

90° 

180° 

225° 

270° 

RUR2U 

Test  Series 
Specimen  No,, 


MANUFACTURING  REPORT:  TAPERED  HOLES 


1 _  Quality  Variable  ^jJALSlL  $££ 

-C  zAfi  Id  /;■  r.  I *  y/fsr 


Hole  Manufacturing  Conditions  and  Procedures:  >'?;■  d^t'fn  U^a 


e. 

rp*T  Feed:  -J2 

>  TTT/r 

9 

Fluid:  $J\y  Depth:  ( 

Ind.  Reading 

Hole  #1 


Surface  Finish,  AA  ^  ^ _ 

Protrusion,  in.  / ^ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  Q  C(  Transverse  ,  Qd^  *7S 

Flush  Gage  Reading,  in.  ,  Q _  ' 

Capacitance  Gage  Reading  J  _ 

Exi t  Burr  Height ,  in. 


Bluing  Pin  Rollout 


Axial 
Pos i t ion 


Bot  tom  P 1 


n 


'3 


Air  Gage  Readings  (.000?  in.) 
Angular  Position 


0°  45° 


o 

o 

cn 

180° 

225° 

G 

o 

Surface  Finish,  AA  /  &  $ _ _ 

Protrusion,  in.  ) 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  ,  CQtZ  ~ 

r  i _ u  r _ o _ i  : _  ^  ..  /  />/•* 


Hole  #2 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Ex i t  Burr  Height ,  in. 


■  C 


Bluing  Pin  Rol lout 


Axial 
Pos i t ion 


Bottom  #1 


n 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


180°  225° 


Hole  #1 

Surface  Finish,  AA  /  Oa _ 

Protrusion,  In.  (P'y 

Perpendicularity,  .001  In.^ln.  j 

Longitudinal  >  000 S  Transverse  »  0076'  &SW 

Flush  Gage  Reading,  in.  .»  ,  0£f! _  ^ 

Capacitance  Gage  Reading  y & 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

u  . 


Axial 
Posi tion 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


180° 

225° 

270° 

-W.c 

vx.o 

-/; -a 

Surface  Finish,  AA  ! 0  $ 

Protrusion,  in.  cm 
Perpendicularity,  .001  in. /in 
Longitudinal  iQQf£  Trans 
Flush  Gage  Reading,  in.  c 

Capacitance  Gage  Reading  X 
Exit  Burr  Height,  in.  _ 


Hole  #2 


Bluing  Pin  Rol lout 


.001  in. /in.  . 

>00(£  Transverse  S>0L>' 

9.  In.  ~t  0Q  JL,  * 

RpArf  S  nn  ♦  a  J  J  ‘ 


Air  Gage  Readings  (.0001  in.! 
Angular  Position 


!  . 


Axial 

Position 


Bottom  II 


12 


270°  315° 


-f.o  V9.o 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable  ^  ///  <’ >>„ 

Specimen  No,  «//•«»'%  2.  ;  /*■>  0  j 

Hole  Manufacturing  Conditions  and  Procedures:  /•' 


Spindle,  rpi 
Cutting  Fluid:  /V 


Hole  #1 

Surface  Finish,  AA  J _ 

Protrusion,  in.  /  _ 

Perpendicularity,  .001 i n . / I n . 

Longitudinal  ,  0^/  ^Transverse  t  5 -■  i 
Flush  Gage  Reading,  in.  G> 

Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in,) 
Angular  Position 


^5°  90°  1 80°  225° 


270°  315° 


Hole  #2 

Surface  Finish,  AA  / ~  Q _ 

Protrusion,  in.  m . ~zz 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  Transverse 

Flush  Gage  Reading,  in.  / _ 

Capacitance  Gage  Reading  J  Vj 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


270"  315° 


290 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpto 
Cutting  Fluid:  /)//  s’ 


Hole  H\ 

Surface  Finish,  AA  /O  0 _ 

Protrusion,  in.  m 
Perpendicularity,  .001  in. /in. 

Longi tudinal  » 0  C ' ^  Transverse  /  Q  C  /  $ 

Flush  Gage  Reading,  in  /g _ 

Capacitance  Gage  Reading  £  2  2L 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Hole  H2 

Surface  Finish,  AA  / / Q _ 

Protrusion,  in.  /  ^ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  QO+-  Transverse  »  ffQ  /  j 

Flush  Gage  Reading,  in.  -  .  to  / _ 

Capacitance  Gage  Reading  2  ^ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Hale  #1 

JU  rface  Finish,  AA  /  _ 

Protrusion,  in.  _ 

Perpendicular i tyT  .001  in. /in.  J 

Longitudinal  Transverse  ,  ij  :  j 

Flush  Gage  Reading,  in.  M _  . 

Capacitance  Gage  Reading  £  ,2  £ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Posit  ion 


Depth:  (Ind.  Reading 


I 

Bluing  Pin  Rollout 


1*5°  90°  180°  225°  270°  315° 


Hole  #2 

Surface  Finish,  AA  /  $ 

Protrusion,  in.  ill  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  tQQf^  Transverse  , 
Flush  Gage  Reading,  in.  ,  c 
Capacitance  Gage  Reading  ZJs 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


*5* 

90° 

180° 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  -  A'  :  j  "T.., 

Jrt'L  sir /ins 


Hole  Manufactur ing  Conditions  and  Procedures: 


Ind.  Reading 


Spindle,  rpm 
Cutting  Fluid:  /?/?  </ 


Hole  #1 

Surface  Finish,  AA  f /  Q _ 

Protrusion,  in.  /7<> 

Perpendicularity,  .001  in. /in. 

Longitudinal  ‘S0  i  Transverse  .  OQ5, 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  T7£ - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Axial 

Posi  tii 

on 

Bottom 

#1 

n 

n 

Air  Gage  Readings  (.0001  in.) 
Angular  Position 


O 

O 

CO 

225° 

ro 

O 

o 

-/so 

-/s  0 

‘/3.0 

warn 

WdkM 

warn 

W7TM 

wnrm 

warn 

worn  i 
wwm\ 

1 

Surface  Finish,  AA  /  T  _ 

Protrusion,  in,  /  f! 

Perpendicularity,  .001  in. /in. 

Longitudinal  .  0  j  /  Transverse  0 

Flush  Gage  Reading,  in.  1 QQ  ( _ 

Capacitance  Gage  Reading  ts2:.:r.r 
Exit  Burr  Height,  in.  _ 


Hole  #2 


Bl’uing  Pin  Rol  lout 


Air  Gage  Readings  (.0001  in.)r 
Angular  Position 


Axial 
P os i t ion 


Bottom  #1  WJ  0 


n 


n 


90° 

o 

o 

CO 

225° 

o 

O 

CM 

'/SO 

ys'.o 

7  3.0 

7J.  0 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  U  Quality  Variable  Su^'-  ■  .  a.  , 

Specimen  No.  ^7  0  1  rT.  v  / 

Hole  Manufacturing  Conditions  and  Procedures:  /r;  /•'/♦?  i  //— 


r''; 


Lth _ S.£lj1JS 


Feed: 

Depth:  find. 


Hole  #1 

Surface  Finish,  AA  //,~  -/ 2  J _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  >flQ/  Transverse  ■ 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  iff 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Posi t ion 


Hole  #2 

Surface  Finish,  AA  / / Q _ 

Protrusion,  in.  _ LUL _ 

Perpendicularity,  .001  jn./in. 

Longitudinal  .  c r  C  S  Transverse  . Qc  j 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


#2 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Ser,c5  JA _  Quality  Variable  SVRtJict -W au,***^  -  A 

Spec  I  men  No .  JAJJ&JL  C  Itf/fA/S 

Hole  Manufacturing  Conditions  and  Procedures:  RP  p /■!  LJith  fj 


Feed:  ^ 

Depth:  (Ind.  Reining 


Hole  #1 

Surface  Finish,  AA  / jLp _ 

Protrusion,  In. 

Perpendicular  I ty^  .001  I n . / i n . 

Longitudinal  ;<?<?/  Transverse  >0Ol 

Flush  Gage  Reading,  In.  /  on  /  _ 

Capacitance  Gage  Reading  j.  tf*/ 

Exit  Burr  Height,  In.  _ 


Bl ying  Pin  Rol lout 


Axial 
Pos i t ion 


Bottom  H\ 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


45°  90°  I o0 


270"  3 1 5C 


Hole  n 

Surface  Finish,  AA  ?<■  --  t fV _ 

Protrusion,  in.  I7H 

Perpendicular! ty ,  001  In. /in. 

Long i tud i na  1  jJL-  Transverse  / Q  o 

Flush  Gage  Reading,  i  i.  i  Q  6  t _ 

Capacitance  Gage  Reading  III _ 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rollout 


Axial 
Posi t ion 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


45°  90°  180°  225°  270°  315e 


0  \'//0 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  /  Quality  Variable  SlJA't ju'S 
Specimen  No.  iQStii  Af  //J  f  Jt  / 

Hole  Manufacturing  Conditions  and  Procedures:  /, 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 


Surface  Finish,  AA  - /  j j _ 

Protrusion,  In.  . . . 

Perpendicular  I ty,  .001  In. /In. 

Longitudinal  M4/  Transverse  > 

Flush  Gage  Reading,  In.  /} _ 

Capacitance  Gage  Reading  Jy U 

Exit  Burr  Height,  In.  _ 


I nd.  Reading)  } 


Bluing  Pin  Rol lout 


Axial 
Pos I t Ion 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


0"  1*5°  90°  180°  229°  270°  315° 


Hole  12 


Surface  Finish,  AA  / O O _ 

Protrusion,  in.  /u~~ 
Perpendicular  I ty,  .001  In. /in. 

Longitudinal  ^'Transverse 

Flush  Gage  Reading, 

Capacitance  Gage  Reading  IMI 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


yj(fi 


Air  Gage  Readings  (.0001  In.) 
Angular  Posit  Ion 


Axial 
Pos I t ion 


*»5° 

90° 

180° 

225° 

e 

O 

315° 

wwsmwwmm 
iPtr mwirmv  i 
iifiKiiri 
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297 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Jd—  .  Quality  Variable SfUlLJjJi  •j.Hursi*  iLlLCJ 
Specimen  No.  V/;,.  HOLJt-  MO  r r 

Hole  Manufacturing  Conditions  and  Procedures:  Rl.**  lo>  ft  Jt- /,*//• 

SUJUIQL.  m  /?)  r  >:’.J  /./•'  ThUl^uLd. 

UiU  < *  kilL — k/’.  < :  t'i  > — /’  .  •  - /l.  ■  i  ■' 

Spindle,  rpm  yj _  Feed:  yy  y  J.  /J  * -y _ 

Cutting  Fluid:  RRy _  Depth:  Und7  Reading!  J,  ij\~) 


Hole  #1 

0±T 


Surface  Finish,  AA  /  ?  C>  -  fO 
Protrusion,  in.  123— I 
Perpendicularity,  .001  in. /in. 

Longitudinal  ■  0  Transverse  _i 

Flush  Gage  Reading,  In.  Q _ 

Capacitance  Gage  Reading  nr 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos I t i on 


Axial 

Pos i t ion 

0° 

^5° 

o 

o 

180® 

225° 

270° 

315° 

Bottom  01 

-?o 

"  ?,  0 

'to 

<■  : 

-He 

-?.c 

02 

to 

f,  - 

C  a 

f  J 

03 

00 

0  c 

k\  jf 

Yc 

L  a 

r.  -• 

. 

A 

i  -c 

£  0.  . 

/  0 

7  0 

6.0 

VO1 

#5 

10  O 

A 7  O _ 

IQ.0 

La _ 

Z  0 

*  ^ 

/[■ 

^  Hole  02 

Surface  Finish,  AA  i _ 

Protrusion,  in.  /  ~~ 

Perpendicularity,  .001^  in. /in. 

Long!  tudinal  ,n  Transverse  ,  fjool 

Flush  Gage  Reading,  in.  ±2ll _  A 

Capacitance  Gage  Reading  j  ^ _  £sl 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Axial 

Posi t ion 

0° 

VkO  I 

O 
o 

180® 

225° 

270° 

315° 

Bottom  #1 

-/ 0 

-to 

■7  0 

"/o 

-S.0 

-?.0 

#2 

L  ,3 

£0 

C  a 

f-0  i  Z  0  1 

0? 

*>'  0 

5, 0 

7  o 

f  0 

y  o 

y-o 

17  J  i 

,7,0 

3.0 

y.o 

In 

y.o 

/OO 

05 

*>  0 

l.Q 

?  0 

/c  : 

tc  o 

iUL  1 
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Hole  #1 

Surface  Finish,  AA 
Protrusion,  in.  )  */& 

Perpend icu lari ty^  .001  i n . / I n . 

Longitudinal  ,  CJ?J  w  Transverse  /  Q  Q  / 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  /  y 


Bluing  Pin  Rollout 


-4 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


225°  270°  315° 


Hole  #2 

Surface  Finish,  AA  //  C _  BJ^ 

Protrusion,  in.  iV#  . . 

Perpendicularity,  .001  in. /In.  . 

Longitudinal  Q  Transverse  ' Q c-' -6 " 

Flush  Gage  Reading,  in.  ■  06! _ 

Capacitance  Gage  Reading  J  (t  r* _  V 

Exit  Burr  Height,  in.  _ 

Air  Gage  Readings  (.0001  in.) 
Angular  Position 


B I u i ngP in  Rollout 


Axial 
Pos i t ion 


Bottom  H\ 


n 


1*5°  90°  180°  225c 


270°  3)5° 


MANUFACTURING  REPORT;  TAPERED  HOLES 


Test  Series  A-  /  Quality  Variable  :  fiju 

Specimen  No.  J  iils'J-  /  f  *  / 


nv..  MW.  UL'*UL-  d  31H  t  T  *  1  •;  /y 

Hole  Manufacturing  Conditions  and  Procedures:  /?£#**  ///*■*£ 


Spindle,  rpm 
Cutt ing  Fluid: 


Surface  Finish,  AA  ?  s  > 

Protrusion,  in.  1M 
Perpendicular i ty~ .001  In. /In. 

Longitudinal  f)  Transverse 
Flush  Gage  Reading,  in.  Q 
Capacitance  Gage  Reading  ~TTT 
Exit  Burr  Height,  in.  _ 


Hole  #1 


Ind.  Reading)  y j/J 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 

Pos i t Ion 

■ 

o 

J»5° 

9C° 

180° 

225° 

C 

o 

CSi 

315° 

Bottom  f 1 

-/*;  . 

WBIMBMMM 

*/'•.  J 

•tO.: 

mm\ 

Surface  Finish,  AA  y  Q 

Protrusion,  in.  / 
Perpendicularity,  .001  in, /in. 


Hol^  n 


Bluing  Pin  Rollout 


ISfl  I  ww  I  IH|f  I  III  . 

Longitudinal  1  00  f  T ransverse  <  Q  Q f  ffL 
h  Gage  Reading,  in.  ,  _  aO" 


Flush  Gage  Reading,  In. 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


Axial 
Pos 1 t ion 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.' 
Angular  Position 


l»5°  90°  180°  225e 


270°  315° 


'/i-J 


300 


Hole  HI 

Surface  Finish,  AA  //  r^~*  /£.  _ 

Protrusion,  in.  _ lua 

Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  >  00  h 

Flush  Gage  Reading,  in.  ■  _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


90° 

O 

o 

GO 

225° 

270° 

315° 

3QJ 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  X  I  Quality  Variable  SU  ‘  -  fi  j.j  •is 
Specimen  No,  O' C  A’  / 

Hole  Manufacturing  Conditions  and  Procedures:  /«V >'  ■  Ua  />Vr 
/'.'/-■•MR  L2l£.  llLcLdi  L.H  S/'.S/r,  .  •- _ .  IX.. 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  II 


Surface  Finish,  AA  y  _ 

Protrusion,  in.  /75"r  '  ' 

Perpendicular  I ty,  .001  in. /in. 

Longitudinal  /C  l  Transverse  <  >- 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  J  c/  J _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


1*5° 

90° 

oo 

o 

o 

225° 

O 

O 

CM 

315° 

Hole  12 

Surface  Finish,  AA  /  Cf  J _ 

Protrusion,  in.  /  <Tg  ~ 

Perpendicularity,  .001  in. /in. 

Long i  tudinal  •OQ{  f  Transverse  » j.'JL.  /f 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  X  i  X 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.)' 
Angular  Pos i t ion 


Bluing  Pin  Rol lout 


MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Se 
Spec! me 

Hole  Ma 
tetii 

rles  21  Qual 

ty  Vari 

)ns  and 

/  v. 

able  SVjftacf.  /fat/ ft  •  /V-  /7.  ^ 

"  No. 

nufacturlng  Condltic 

<*-  ■»  /.^  3  .  /?t 

Oft/J  1  \/<>  :  ,  j 

Procedures: 

3./-/-  Sji>  /iV/  L/i tL 

[  Aiati  LH,  S/J.  in- As  V//  /Ji/ih  .A*  A/.'  /J JO  ,  n  1 

Spin 
i  Cutt 

die,  rpm  f/ j 

Fc 

De 

*ed :  ./?- 

ing  Fluid:  /)/-'  s 

pth:  (ind.  Reading)  / 

Surface  Finish, 

7 - 

Hole#!  ^  . 

AA  to-  a  Bluing  Pin  Rollout 

Protrusion,  in.  /7'T  • 

Perpendicularity,  .001  in. /in.  /  .  '  .T 

Longi  tudinal  >014!}  Transverse  nCW 

Flush  Gage  Reading,  in.  ‘60  l  rr  ^ 

Capacitance  Gage  Reading  2^/  ! 

Exit  Burr  Height,  in. 

Air  Gage  Readings  (.0001  in.)  '  * 

Angular  Position  * 

Axial 

Pos i t ion 

0° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

■Mo 

mm 

Ksrai 

■/:.  0 

'/JO 

•/2.J 

n 

a. <6 

wwm 

ran 

199 

IXI 

Iran 

imam 

*} 

1  +0 

1  y  j 

warn 

1  wwm 

irara 

A 

}.  0 

wwm 

H9 

BIBSVi 

ran 

warn 

IPflSB 

n 

YO 

IKK 

PM 

1 

kffi 

1  wwm 

mjBm 

Hole  #2 

Surface  Finish,  AA  /o  0  Bluing  Pin  Rollout 

Protr 

Perpc 

L 

Flush 

Capac 

Exit 

■usion,  in. 

Ml 

‘ndicular i ty ,  .001  in. /in. 
onqitudinal  >00/  Transverse  tOO>l 

Gaqe  Reading,  in.  .  a  ~ /  % 

itance  Gaqe  Reading  300 

Burr  Height,  in. 

Air  Gaqe  Readings  (.0001 

in. ) 

Angular  Position 

Axial 

Position 

0° 

^♦5° 

90° 

180° 

225° 

270° 

315°  , 

Bottom  01 

■/Yi?  • 

13,0 

BBSS 

wm 

RZBfl! 

HEM  1 

m 

#2 

2.0 

Krai 

wwm 

j_g  1 

1 

*3 

H.n 

wwm 

nai 

wwm 

wrm\ 

wwm\ 

EMI 

A 

Y.C 

m 

_ 1 

^ro  1 

wsm\ 

w/Mm\ 

■rT*H 

05 

id 

PO II 

K33HI 

WflLMI 

mm w 

em| 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  Su/'/j:/ 

A*  Q.  J»‘1 


Hole  Manufacturing  Conditions  and  Procedures:  Rtt4A 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  #1 

Surface  Finish,  AA  /J Q _ 

Protrusion,  in.  / ^  V _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  Cap !>~  Transverse  C> 

Flush  Gage  Reading,  in.  ~ ,  Q  d  ! _ 

Capacitance  Gage  Reading  JJJL _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  2  .W2 


Bluing  Pin  Rol lout 


3J£ 


Axial 
Pos i t ion 


Air  Gage  Readings  (.0001  in.) 
Angular  Position _ 

45°  90°  180°  225° 


Bottom  01  ~  7  O  "7’^  ~?.0  ~).0  * 

_ *2  //O _ £C_ 

_ UJTLdCL.LL  a . >!:,£. _ /jO 

n  //  o  T^o  n.i) 

_ *5  //  o  72  o  /jO  //.  a  va 


270°  315° 

Jo  -Jo 


/  *  * 


Hole  02 


Surface  Finish,  AA  /  Qo~  /  _ 

Protrusion,  in.  /fc  Q 
Perpendicularity,  .001  in. /in. 

Longitudinal  ,  p  o  (  Transverse  .  0  C/O 
Flush  Gage  Reading,  in.  ”  %oo( 

Capacitance  Gage  Reading  -JM _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


3' 


< ,  r. 
O  /  / 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Posi tion 

0° 

*»5° 

90° 

180° 

© 

LA 

CM 

CM 

© 

O 

CM 

315° 

Bottom  01 

-7.0 

-yc 

-?■<? 

•yj 

-M 

02 

L.q 

f  i 

/AO 

//  0 

/c.o 

L.O 

03 

/JO 

\q 

/to 

/JO 

A 7,0 

A 

h  J 

/J.o 

7  0 

A.  ft 

yy'c 

/!>  0 

05 

h.) 

n-o 

/do 

/i'C 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No 


1L  v«rl»u.  SU2l££UdhiL±A 

■  3tiBc-V6t  tc  kr,pz. 

Hole  Manufacturing  Conditions  and  Procedures:  tf  A'/,Ji‘/r'  ■  StZl. 

R*a_*lliI  l Tii  1  tiJL dj±  i.H,  Sa  £idi  e/i  o  f/£ 


SrtiiUir.  LIMA  JiJ/fMJ/t  /  7oj  r.ccL  pi 


Spindle,  rpm  _ 
Cutt ing  Fluid: 


n/>/ 


Fted:  sr  < 

Depth:  (Ind.  Reading) 


*M0 


Surface  Finish,  AA 
Protrusion,  in. 
Perpendicularity,  .001 
Longitudinal  ,  CO  I 


777 


/V  5‘ 


Hole  #1 


Bluing  Pin  Rol lout 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Ex  it  Burr  Height ,  in. 


in. /in. 

Transverse  . o  Clf 

tAL 


JLLL 


70 1 


Air  Gage  Readings  (.0001  In.) 


& 


Axial 

Position 

0° 

45° 

VO 

0 

0 

l8o° 

2250 

270° 

315° 

Bottom  #1 

'(,0 

-f.Q 

-to 

'ZO 

~?.o 

-6.0 

#2 

7  0 

//  0 

//  0 

Z.O 

7  0 

/c.d 

fro 

#3 

f  ° 

!MQ 

/¥C 

y.a 

n.o 

n.c 

/U 

0 

'ffir 

13- C 

#5 

./Hr.'a.. 

ojl 

ho 

jsca.., 

■  //:  0 

7MZ 

Hole  #2 


Surface  Finish,  AA 
Protrusion,  in. 
Perpendicularity,  .001 
Longitudinal  ,e>0  l 


JZ 


4t 


Bluing  Pin  Rol lout 


in. /in. 
Transverse 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


'ML 


lOOlrr 

Tr5T 


c 


\  ' 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


Axial 

Pos  i  t  i  on 

B 

J»5° 

90° 

00 

0 

0 

225° 

0 

1  O 

r*^ 

CM 

315° 

HBn 

Ml 

EZS 

w*m 

BH 

K9 

wm 

-7.0 

#2 

1x9 

warn 

W&M 

W/Wrm 

wjrm 

w&m 

m-mmm 

_ n 

¥Mm 

nwm 

warm 

mwm 

wnrm 

w/mm 

w/amt 

1 — 

warm 

fPfPM 

warm 

wwm 

farm 

wnnm 

wfwrnm 

1  ..  .  ns 

warm 

warm 

wfwnk 

warn 

EMM 

WHHk 

want 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  JJ. _  Qua,itV  Variable  SjMLiSJL  •  iksLl&ZLL uL^JU  > 

Specimen  No  .3L  l  i~- L  U L  A«,Q.J^r.  J*  ?/?>'>  7 

Hole  Manufacturing  Conditions  and  Procedures:  Rt-fi,'  (jasju^  .  2  tL 

it  /  z;  i-,/i  /  V 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  #1 

Surface  Finish,  AA  ''tJT  -  ffS _ 

Protrusion,  in.  / £/ 

Perpendicularity,  .001  in. /in. 

Longitudinal  n  Transverse  __o_ 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  X .  ■?  7 _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  '  yifj 


Bluing  Pin  Ro  flout 


Air  Gage  Readings  (.0001  in.) 


Axial 

Pos i t ion 

0° 

^5° 

90° 

180° 

o 

W\ 

CNI 

CM 

K) 

^sj 

O 

o 

315° 

Bottom  H 1 

~7: 

-fa 

'7.C 

■?-o 

~(.c 

-ftO 

-6  o 

n 

70 

fro 

?.a 

r  o 

7-o 

9.  G 

7-  c 

n 

fro 

JO-O 

fj.  0 

3  C  1  /?.,.• 

/?  o 

‘■a 

/  - 

A 

/  3.0 

IS  o 

?  0 

- 

l<.Q 

n  o 

US 

no 

/S.O 

f/.j 

70.0 

n.o 

/c.Q 

/*».  o 

Hole  #2 

Surface  Finish,  AA  t/p _ 

Protrusion,  in.  j  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,  oc  I  Transverse  >  GccO* 

Flush  Gage  Reading,  in.  J2 _ 

Capacitance  Gage  Reading  _  Cb 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


~yr<' 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

0° 

<*5° 

90° 

o 

o 

oo 

225° 

270° 

Bottom  #1 

•It ; 

-C.o 

’Co 

#2 

70 

r  o 

u.o 

U-J 

& 

t/0 

#3 

tn 

n  i 

NO 

7  O 

MO 

IS’J 

r  O 

/zo 

/H'O 

US 

/  J 

■lo 

7  J 

Jt  o 

/3J 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Senes 
Specimen  No. 


Quality  Variable  JgtfMCA  'ItetfihrKi  -  , 
}i£j3C.  A'<  0,  Jr*.  / 


Hole  Manufactur ing  Conditions  and  Procedures:  f\ 

A,  WO 


Spindle,  rpm 
Cutt ing  Fluid 


Feed: 

Depth:  (Ind.  Reading 


Hole  #1 


Surface  Finish,  AA  _ 

Protrusion,  in.  ) flk 

Perpendicularity,  .001  in. /in. 

Longitudinal  >coi  Transverse 
Flush  Gage  Reading,  in.  /} 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 


Bottom  #1 


n 


o 

O 

CO 

225° 

s 

v, 

<0> 

~tf.Q 

Hoje  n 

Surface  Finish,  AA  /  & s  -  / " 
Protrusion,  in.  I*)g  ~ 

Perpendicularity,  .001  in. /in. 

Longi tudinal  ,  /  Q  /  Transverse  /  0  0  06 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  2  2 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


3p^ 


Air  Gage  Readings  (.0001  in.! 
Angular  Position 


Axial 

Position 

0°  ks° 

90° 

180°  225° 

270° 

315° 

Bottom  #1 

-no  -7c 

-C.  c 

■Lo  -7o 

~/dJ 

-//  0 

n 

7?  To^ 

na 

r£f-  ■  srr 

Yc 

L.O 

f  q  no 

/VsC 

U.L? 

It 

A 

7 >2  f¥Q 

ho  no 

lit# 

ns 

)?  j  0 

)zo 

/3>0  /  2.  0 

/i ./) 

/To 

A 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  «*/  Quality  Variable  SUrtb'A't  ftouthAsgs  C  -  / 
Specimen  No .  1P11SL  -  3£±r  /<?  5  fi/xi 

Hole  Manufacturing  Conditions  and  Procedures:  d/sAt/t-  , 


Spindle,  rpm 
Cut t ! ng  Fluid: 


Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  /JO _ 

Protrusion,  In.  ,  ./■*/  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,r,no!i  Transverse  .  Q  Q 

Flush  Gage  Reading,  in.  ^ _ 

Capacitance  Gage  Reading  JJJ. L_ _ 

Ex i t  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


f? 


Axial 

Position 

Bottom  #1 

_ n_ 

— £ 
_ #5 


Air  Gage  Readings  (.0001  in.)  1 
Angular  Position 


1*5°  90° 


225°  270°  31 5C 


- L.o  O  ~r/ G  '7'0  -C-G  -b'o 


Hole  n 

Surface  Finish,  AA  :  _ 

Protrusion,  in.  tit  .  - . . 

Perpendicularity,  .001  in. /in. 

Longi  tudinal  ipo  /  Transverse  >  Ooa 

Flush  Gage  Reading,  in.  ,  Qp  / _ 

Capacitance  Gage  Reading  XDL _ 

Exit  Burr  Height,  in. 


Bluing  Pin  Rol  lout 


in 


Axial 

Position 

Bottom  #1 

_ #2_ 

- ft 

_ #5 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


45°  90° 


270°  315* 


'g.  g  O  ~/ G.C  -f,0 

TIT  n.p  /,  g _ fa  ?■  e. 

TTL  hla  c^c  Wl  7M  7£jL 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  2  /  Qua!  I  ty  Variable  SUMJlUL  OitoJt+y 

Specimen  No.  ^y tc  Ll&'tfC  M,'&  J^T  /f  vtfZT 

Hole  Manufactur Ing  Conditions  and  Procedures:  /Z. ,-V;  U*/mrrt  a  t-)L 

VL  / ft f*-‘ 


Spindle,  rpm  * _  Feed:  rt />.+*/ _ 

Cutting  Fluid:  /j /•’  •/’  Depth:  (Ind.  Reading)  3  VVa 


Hole  11 

Surface  Finish,  AA  t/O _ 

Protrusion,  in.  f  j  %  ~~ 

Perpendicularity,  .001  in. /In.  ” 

Longitudinal  Q  Transverse  1 0  70^ 

Flush  Gage  Reading,  in.  ,  ^  g  /  _ 

Capacitance  Gage  Reading  j  y$ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Axial 
Pos I t Ion 


Air  Gage  Readings  (.0001  in.) 


ar  Posit 


1*5°  90°  180°  225°  270°  315° 


*  C  • 


Hole  #2 

Surface  Finish,  AA  ) 0  Q 

Protrusion,  in.  /&*/  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  0 1: 1  Transverse  1 J  3  / 

Flush  Gage  Reading,  In.  Q  _ 

Capacitance  Gage  Reading  11^ 

Exit  Burr  Height,  in.  ______________ 


ting  Pin  Rollout 


SI* 


Axial 
Pos I t ion 

Bottom  #\ 

_ n_ 

n 


Air  Gage  Readings  (.0001  in.] 
Angular  Position 


90° 


180° 

225° 

0 

0 

CM 

-(rO 

-9* 

7  O 

Lc 

// 

/j* 

//  ^ 

JLl _ 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  JJ_ -  Qua  1 1  ty  Variable  S(J/^  T :  RsJfhM*-  ctWi,rir 

Spec  1  men  No .  a  V£ML_  AhV  jX-  /,*, :  v 

Hole  Manufacturing  Conditions  and  Procedures:  /Vx'.'  >  z/* 

/U*Lui.  /  W.  ^ 

$tiL-i±2-£ULu  ptv*:t£  Z.eci  /V  //■i.vj///.',,1:  /teo 

Sptndle,  rpm  it _  Feed:  ^ '  r,  T  tJj>  ' _ 

Cutting  Fluid:  j)/^ y'  tepth:  find.  Reading)  7 


Surface  Finish,  AA  _  ^ 

Protrusion,  in.  L2jL _ 

Perpendicular i ty,  .001  in. /in. 

Longitudinal  0  Transverse 
Flush  Gage  Reading,  in.  7  g  g  X- 

Capacitance  Gage  Reading  XJ> 2 
Exit  Burr  Height,  in.  _ 


Hole  #1 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


Axial 

Pos i t Ion 

0° 

^S° 

90° 

o 

o 

CD 

225° 

270° 

315° 

Bottom  it  1 

-Ho 

-C,D 

-Ho 

-$'o 

'CIO 

-C-O 

n 

3-0 

U.O 

V'O 

2  .0 

7  3 

O 

n 

(,.(? 

10-3 

/o  0 

3.0 

y.o 

Jo.  3 

c  c 

A 

?.o 

//■J 

H.O 

HO  \J0 

/;.  o 

9  0 

as 

IUL 

HO 

no 

Jl'jp 

JAjA 

J2.0 

J/.O 

Hole  n 


Surface  Finish,  AA  /  O  0 _ 

Protrusion,  in.  _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  r  90  t  Transverse 
Flush  Gage  Reading,  in.  & 

Capacitance  Gage  Reading  3(eC _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Posi tion 

0° 

1*5° 

90° 

CD 

O 

0 

o 

o 

r». 

CM 

O 

1 1\ 
CM 

CM 

315° 

Bottom  §  1 

■67  O 

-Co 

-67  0 

'lo 

~Co  -?.o 

..L-0 

ai 

S,  0 

3.0 

o 

to  JO 

/  0 

±a 

jf.o 

L.O 

3.0 

5~.0  70 

Cl  0 

ak 

P.0 

JG.ti 

JO 

JO  7  0 

90 

as 

7.0 

JOO 

/JJ 

MI 

/o  .a  /o- a 

too 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  J/  Quality  Variable  -Mr/*** 

Specimen  No.  U&tAlfetC  J2SM 

Hole  Manufacturing  Conditions  and  Procedures:  /?/>.’  v/  /Ja  , 


Feed:  j ,  , 

Depth:  (Tnd*  Reading)  _■ 


Hole  #1 

Surface  Finish,  AA  /<?  t? _ 

Protrusion,  In.  zzzr . 

Perpendicular  I ty,  .001  In. /in. 

Longitudinal  «  tfa/  Transverse  .  0 o! ± 

Flush  Gage  Reading,  in.  t  (X  X- _ 

Capacitance  Gage  Reading  J  <^/ _ 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


m 


y  Axial 
'  Position 


■  BoltQi!Li.L 

_ n_ 

- ft 

W 


Hole  §2 

Surface  Finish,  AA  //  0 _ 

Protrusion,  in.  / //  _ 

Perpendicular! ty,  .001  in. /in. 

Longitudinal  Q  Transverse  >  QOX 

Flush  Gage  Reading,  In.  , pp  / _ 

Capacitance  Gage  Reading  Jtj'l 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  In.)* 

Angular  Position  _ _ 

i»5°  90°  180°  225°  270°  315' 


•jJL _ & _ Z°  f,c 

'it _ Z2  -2ZI 

^  9  a  c  /c  c 

\o  \/oo  \  r'j  r fj.j 


Bluing  Pin  Rollout 


•  y.c 

~(0 

i-f 

JLO_ 

Ji  c 

L  .<? 

Pi  O  i  c 

/0'O 

//•  0  d 

7c~d~ 

)/  0  ?  0 

v 


ZJJ/ 

'Vi 


Axial 
Pos  1 1  ion 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


0°  1*5°  90°  180°  225°  270°  31 5C 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  #t  /  Quality  Variable 
Specimen  No. 


Hole  Manufactu  >ng  Conditions  and  Procedures:  /It  />,'  U/\'nt«-  .2/ 

i{l£ll _ tLL  ,  *  -  -  -  <  >  /  s*  ^  -7 rr^  v  - 

*TL-uA'*miLfiM*'^iL£UAArL?x  r>uk  /'■  tlLdAU-JLL 
Spindle,  rpm  ^ Feed:  J[r  J>  JT/J  _ 

Cutting  Fluid:  0/1  y  Depth:  \  I  nd .  Reading)  J ,  y 


Hole  #1 

Surface  Finish,  AA  //  J _ 

Protrusion,  in.  ,-/?r  _ 

Perpendicular  1 ty" .001  i  n .  / 1 n . 

Longitudinal  ■  (/C  /  Transverse  ,  Q  Q  j 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  &  S'  Q 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i t ion 

0° 

us° 

90° 

CO 

0 

0 

225° 

0 

0 

3 1 9° 

Bottom  #1 

-/' : 

0 

-2  0 . 

•  ) 

*  $  4 

-C  4 

A’..' 

n 

t -j 

fc 

7  4 

L  <  0 

f 

s  .  c> ... 

O  ,  ) 

J  •-  w 

*} 

s  ^ 

/  u 

n  J 

/J  J 

eo 

/  '  ./ 

/;  o 

/  A, 

-  »-• 

HU 

?  O 

... 

7  c 

13  0 

lie 

f  +  } 

r  ^ 

HS 

J£JL_ 

U  o 

he 

((<?. 

Hole  HI 

Surface  Finish,  AA  / /  Q _ 

Protrusion,  in.  / 

Perpendicularity,  .001  in. /In. 

Longitudinal  1  0  Transverse  t  OQlb 

Flush  Gage  Reading,  in.  7  C  'I _ 

Capacitance  Gage  Reading  Jf  if*} 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


■  "Jv 

•  e,  mim*1 


Z'/ 

A 1 


A i r  Cage  Readings  (.0001  In. 


Angular  Post 

t  ion 

Axial 

Position 

0° 

US0 

90° 

O 

O 

GO 

0 

ur\ 

CM 

CSI 

270 0 

315° 

Bottom  11 

-Z'O 

-2* 

-7* 

-f 

n 

4: 0 

L  ■  A 

7 

O.n 

Z  c 

#3 

r  0 

no 

3)  0 

It  n 

A»  ■  0 

it  0 

HU 

/a  0 

13.  J 

7r  0 

n.o 

Tpr 

13  0 

H  5 

foe 

f ,  1  1 

r  y  J 

fyO 

7/2 

ho 

nnr 

/  \ 

.  *  «*  * 
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MANUFACTURING  REPORT:  TAPERtO  MOLES 


Test  Series  X!  Quality  Variable  /‘ .,/  *sl<>  OCsaH, 

Spec  I  men  No .  /\j,  c  *  ifii  ‘  ‘  " 


Hole  Manufacttn  lug  Conditions  and  Procedures:  /t’/"  y  „  -  r>t/'.  J>/ J  ;Z 

R£JL^C.  -\-L\  Al/L-JLlL  ■<  ■>■/  <‘1M 

6  (CLjA* /It  A,,.  r.,u*L 


y ' ') 


Spindle,  rpm  yr  j 
Cutt ing  Fluid: 


feed :  *v  y  j:  a  \  _ 

Depth:  (  I ml.  Reading)  * 


Hole  II 


Surface  Finish,  AA  // J _  Bluing  Pin  Rol lout 

Protrusion,  In.  /7a  "  "' 

Perpendicularity,  .001  in. /in.  ^ 

Longitudinal  Transverse  / JOu5  gj 

Flush  Gage  Reading,  in.  /X  <sl>  ->•?: 

Capacitance  Gage  Reading  IS? 

Exit  Bur,  Height,  it..  ^ - 


Air  Gage  Readings  (.0001  in.) 

Angular  Position _ _ _ •_ 


Axial 

Posi t ion 

0° 

^5° 

90° 

180° 

225° 

270° 

315" 

Bottom  |1 

-Vo 

■L 

-1.0 

S\Q 

-C  o 

-2* 

n 

/  o 

Q 

Id 

l  J 

2-0 

fo 

13 

Ho. 

VO 

7  C 

3.0 

r.o 

T^ZT" 

Co 

I1* 

i'O 

IQ 

lad 

/?.  J .. 

ft  o 

so 

15 

wa... 

13LQ-. 

fd‘0 

Im _ 

Hl±.. 

to-0 

Hole  12 


Surface  Finish,  AA  9 y 
Protrusion,  in.  _JZ5 


Perpendicularity,  .001  in. /in. 

Longitudinal  <  Q  Transverse 
Flush  Gage  Reading,  In.  /) 

Capacitance  Gage  Reading  >  V^** 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 
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INSPECTION  SHEETS  FOR  TEST  SERIES  22  - 
COMBINED  VARIABLES,  REVERSE  DOGBONE  SPECIMENS 
R  RATIO  =  -0.33 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


^  Hole  #1 

Surface  Finish,  AA  // ' 0  ■  /  jL  b' _ 

Protrusion,  In.  / 6 
Perpendicular! ty,  .001  in. /In. 

Longitudinal  Transverse  @ 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  29? 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 
\ 

■'»  " 


Axial 
Pos 1 1 1  on 


Gage 

Anqul 

Reading! 
ar  Posi 

s  (.0001 
t  Ion 

in.)  * 

k 5 ° 

90° 

180° 

225° 

270° 

315° 

Hole  #2 

V'  JO  S' 


Surface  Finish,  AA  j  b  '  /Ob _ 

Protrusion,  in.  _ UUm _ 

Perpendicularity,  .001Jn./in. 

Longitudinal  iQQI^  Transverse  Q 
Flush  Gage  Reading,  in. 

Capacitance  Gage  Reading  XK. _  c 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  In.)  * 
Angular  Position 


Axial 

Position 


Bluing  Pin  Rollout 


45° 

90° 

c 

O 

00 

225° 

N> 

o 

o 

315° 

Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Hole  H\ 

Surface  Finish,  AA  *•  /OS~ _ 

Protrusion,  in.  //& 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  qqi 

Flush  Gage  Reading,  in.  ,  pel _ 

Capacitance  Gage  Reading  3~  7  ^ 

Exit  Burr  Height,  In.  _ 


Ind.  Reading 


Bluing  Pin 


Rol lout 

- -  J.JJMT 

rvSP 


Air  Gage  Readings  (.0001  in.) 


*♦5° 

90° 

o 

O 

!  oo 

225° 

270° 

315° 

Hole  HI 

Surface  Finish,  AA  /& °  -  f  /  O _ 

Protrusion,  in.  / />  ^  ~~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  i  009^  Transverse  ,  n  0  I 
Flush  Gage  Reading,  in.  i  _  Q*  ^ 


Bluing  Pin  Rollout 


Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


Axial 

Position 


Bottom  #1  I*  7> 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos i t ion 


t»5°  go0  180°  225°  270°  jl5° 


Figure  1*»  -  Sample  Manufacturing  Report:  Tapered  Holes 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Ind.  Reading)  j,  p 


Hole  H) 
0-/1* 


Surface  Finish,  AA  // Q  -  // s _ 

Protrusion,  In.  /  // 

Perpendicularity,  .001  In. /In.  / 

Longitudinal  ,o«t  Transverse  , 

Flush  Gage  Reading,  in.  0 _  $ 

Capacitance  Gage  Reading  J  ft/ _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
Anqular  Position 


i*5°  90°  180°  225°  270°  315° 


Surface  Finish,  AA  /  S  ~  / 
Protrusion,  In.  / ? 
Perpendicular! ty,  .001  in. /In. 


Ho]^  #2 


Bluing  Pin  Rollout 


Longitudinal  iQo  /  Transverse  C)  gf 

h  Gage  Reading,  in.  ,  ntfj _  "7$^ 


Flush  Gage  Reading,  in. 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in. 


Air  Gage  Readings  (.0001  in,] 
Angular  Posi t ion 


Figure  1*»  -  Sample  Manufacturing  Report:  Tapered  Holes 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  11,  Quality  Variable 
Specimen  No.  isssr-jsjTc  . 

Hole  Manufacturing  Condition}  and  Procedures: 


Spindle,  rpm  _ 
Cutting  Fluid: 


Feed: 

Depth:  (Ind.  Reading 


Hole  II 

Surface  Finish,  AA  /.eo. _ 

Protrusion,  in. 

Perpendicularity,  .001  In. /In. 

Longitudinal  Q  Transverse  Q 

Flush  Gage  Reading,  in.  ,  Qg f _ 

Capacitance  Gage  Reading  2l£L _ 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In., 
Angular  Position 


Hole  #2 

Surface  Finish,  AA  -  /  / O _ 

Protrusion,  in. 

Perpendicular! ty,  .001  in./in. 

Longitudinal  /  ^i/iTTransverse  £ 

Flush  Gage  Reading,  in.  Q  _ 

Capacitance  Gage  Reading  325= 
Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Axial 

Position 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


45°  90°  180°  225°  270°  315° 


Figure  14  -  Sample  Manufacturing  Report:  Tapered  Holes 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm 
Cutting  Fluid: 


Depth:  (Ind.  Reading)  r V  <sJ 


Surface  Finish,  AA  /Q 6 -  /  J 
Protrusion,  in.  d 

Perpendiculari ty,  .001  in./ in. 

Longitudinal  Transve 

Flush  Gage  Reading,  in.  ,  Q( 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Hole  #1 


Bluing  Pin  Rol lout 


.001  in. /in.  ^ 

_ Transverse  tQ  Q  Cf 


Axial 

Position 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


A  5°  90°  180° 


O  1-J.O  \-C.o 


■'tgs 

\  t\  ' 

■m 


270°  315° 


-f.a 


Hole  #2 

Surface  Finish,  AA  /  frO _ 

Protrusion,  in.  /j* U 
Perpendiculari ty,  .001  in. /in. 

Longitudinal  (/)a /)  ^Transverse  &  J 

Flush  Gage  Reading,  in.  /? _ 

Capacitance  Gage  Reading  JUX -  1 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.] 
Angular  Position 


Axial 

Position 


Bottom  #1 


Figure  1*»  -  Sample  Manufacturing  Report:  Tapered  Holes 


MANUFACTURING  REPORT:  TAPEREO  HOLES 


Test  Series  J.&  Qual  ity  Variable  SU/ff'/LH  -  frgjft 
Specimen  No.  kQJfc.k  iiHtC-  M'O-  t, 


Hole  Manufactur ing  Conditions  and  Procedures: 

/ 21  'L  /f  i  L‘H S/>, (h 


p>j  fik  *>  -  S  < 

'It#*-?  i;  A  . 


Spindle,  rpm  _ 
Cutting  Fluid: 


Feed:  ST  Y. 

Oepth:  (Ind.  Reading)  J  4/4/0 


Hole  #1 

Surface  Finish,  AA  // Q _ 

Protrusion,  in.  -JW - - 

Perpendicular! ty,  .001 in. /in. 

Longitudinal  i  Oo  /  5  Transverse  /  QQ  I  ^ 

Flush  Gage  Reading,  in.  Q  _  *?() A 

Capacitance  Gage  Reading  ZEIC 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


Axial 

Pos 1 t ion 

0°  45° 

90° 

o 

o 

oo 

225°  270° 

315° 

Bottom  H\ 

■/J  J  'ic  : 

'  1° 

■ 

i 

1 

'6>0 

n 

JJL _ 1AL- 

JO 

i  0 

.IP  ...  J  0...  . 

J-C 

n. 

S'-O  S.0 

y  o 

i  0 

to  JC 

i  q 

#4 

i.c  s.s 

J  0 

/■  0 

J -O  ...... 

c 

US 

IZ-  L.O 

Lc 

J  p. 

Hole  n 

Surface  Finish,  AA  (C  0 _ 

Protrusion,  in.  - - 

Perpendicularity,  .001  in. /in. 

Long i tud i na I  i 00 /S’  T ransver se  ,  Q c  l 

Flush  Gage  Reading,  in-  jJUJL _ 

Capacitance  Gage  Reading  IJa _  1  " 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.] 
Angular  Position 


Bluing  Pin  Rol lout 


Axial 

Position 


1*5°  90° 


Bottom  #1  ~  /•  O  '  /  0  "ft  0  ~  0  ^2. C 

_ n  Jo  'IQ  •‘jc _ LJZ _ C2_ 

_ n  PO  SO _ 3  0  l.o  LA 


270°  315° 

■ZS  ~ 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Se 
Spec! me 

Hole  Ma 
Ih-L. 

ries  JJL  Qua! 

ty  Varl 

3ns  and 

’/?✓»#  Z4 

able  fU/lr/lmS-  /?av,A~a\<; 

n  No-  L£A&LL±1£/U 

nufacturing  Cond 1 t I < 

V  -  fi  /  ?  _ &* 

/V  -•/’// y 

Procedures:  /}£*/,.•  /v^/uv.’ 

_ Z/y?<  .  fz> . 

Spin 

Cutt 

■ 

pth:  (Ind.  Reading)  1  Vvd 

Surface  Finish, 

7 - 

Hole  #1 

AA  7 Si  Bluing  Pin  Rollout 

Protrusion,  in.  /*>& 

Perpendicularity,  .001  in. /In.  ^ 

Longitudinal  L  Transverse  ft  J  »  — ■ 

Flush  Gage  Reading,  in.  Q  "lO  1? 

Capacitance  Gage  Reading  JJ.JL  ‘ 

Exi t  Burr  He ight ,  in. 

Air  Gage  Readings  (.0001  in.) 

Angular  Position  * 

Axial 

Position 

n 

**5° 

90° 

180° 

225° 

o 

o 

CSI 

315° 

Bottom  #1 

mm 

Elftl 

BZ39I 

BS9 

zas 

mm 

iraa 

n 

warn, 

mam 

RRB 

ECK 

warn 

mmm 

warn 

1  S’.  0 

E« 

m 

GOB 

mm 

am 

#A 

l  o 

warn 

Hra 

r.c? 

ns 

warn 

LJL2 

i  j.g> 

A/ J 

-LiL 

wmm 

IW  a 

Hole  #2 

Surface  Finish,  AA  jQ  Bluing  Pin  Rollout 

Protr 

Perpe 

L 

Flush 

Capac 

Exit 

■us ion,  in. 

m 

i 

in.)  —  • 

mdiculari ty,  .001  in. /in. 

.onqitudinal  Transverse  oa/'f 

Gaqe  Readinq,  in.  -n 

itance  Gaqe  Reading 

Burr  Height,  in. 

Air  Gage  Readings  (.0001 
Angular  Position 

Axial 

Pos i t ion 

B 

*»5° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

in 

SECT 

91S 

99B 

9991 

n 

EH 

warm 

EHI 

nail 

warn 

evaai 

RrfBl 

#3 

n  .. 

WSKMl 

nan 

nm 

warn 

wxm\ 

#( 

•*  ) 

'■s  l 

■2«H 

aeai 

wmm 

pjai 

ns 

warn 

warn 

EKBI 

mm 

EfiHll 

EMI 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  JLZ-  Quality  Variable  .  V2A;  •>' J, 
Specimen  No.  WEI  /-?,  o  /;  •:  / 


Hole  Manufacturing  Conditions  and  Procedures:  .  a 

MjO*L±W  Ll£L _ /?£>/"/  /  .  a?.  /  •//•  _•/  ■  •  7 _ A~>',A 


Spindle,  rpm 
Cutting  Fluid: 


Feed:  /  •  . _ 

Depth:  find.  Reading)  r.yy>: 


_  Hole  #1 

Surface  Finish,  AA  /  *> _ 

Protrusion,  in.  m 
Perpendicularity,  .001  in. /in. 

Longitudinal  ,  Transverse  ,  go  / 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  3  IP 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 


Bluing  Pin  Ro) lout 


Angu 

ar  Post 

t  ion 

Axial 

Pos i t ion 

0° 

*5° 

90° 

O 

O 

co 

225° 

o 

o 

315° 

Bottom  #] 

'/0  J 

J 

'  7  A 

-/v 

'//# 

-?-e 

n 

1  Q 

i.  0> 

3  o 

A.0 

7-0 

3.0 

ic 

n 

1-0 

y  * 

Y  o 

Z  0 

Z.O 

7  0 

X  0 

Y  o 

y  0 

3  O 

3  0 

ns 

t  a 

7-0 

t.0 

7.  o 

0 

Hole  #2 

Surface  Finish,  AA  l Q'\ _ 

Protrusion,  in.  J  tfO 
Perpendicularity,  .001  in. /in. 

Longitudinal  .  Q0\  Transverse  >  gOl 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  M - 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.)- 
Angular  Position 


Axial 

Position 

0° 

us° 

90° 

0 

0 

CO 

225° 

270° 

315° 

Bottom  #1 

-?.o 

-?.0 

-fro 

-fro 

n 

to 

T~o~ 

V  0 

J'0 

3  0 

2.0 

3, a 

n 

3.  0 

^T9 

tfO 

3.0 

ro 

y-o 

J.0 

~TT 

i  9 

h-0 

5.0 

ro 

TTo 

A.  O 

as 

$  /  0 

>v 

±J2— 

V.  J 
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MANUFACTURING  REPORT}  TAPERED  HOLES 


Test  Series  2  <■  Quality  Variable 
Specimen  No.  (.cSR  Ji  3/lZtC 


m,.  UC.b«  £  n.  Ain't***'  HS/f/' 

Hole  Manufactur Ing  Conditions  and  Procedures:  A /A// 


Spindle,  rpm 
Cutting  Fluid: 


Hole  HI 

Surface  Finish,  AA  i/Q _ 

Protrusion,  in.  !&£  ~ 

Perpendicularity,  .  OOMn./in.  y 

Longitudinal  /  ooff  Transverse  ,  j  Jjf  y/J 
Flush  Gage  Reading,  In.  , 

Capacitance  Gage  Reading  so#  v 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Bluing  Pin  Rol lout 


MANUFACTURING  REPORT;  TAPERED  HOLES 


Test  Series  ^ _  Qu.il  I  ty  Variable  jp/?,  (jLbLtM-  'w  *■'-  J 

Specimen  No.  jc  f  tC  l  3/’  ■; ■  ^  S;  r  j*  -  /.:  <  y-/T; 

Hole  Manufacturing  Conditions  and  Procedures:  yy  *  /f 

/lLdd^:^  Ji2£>. .  JLilU 


Cut  t  i  no  I  I  ii  i  d 


r  Ho  I e  #1 

Surface  Fin  I  sit,  AA  'J  ’■ _ 

Protrusion,  in.  ]  £  \  _  _ 

Perpendicularity,  .001  i  n  771771 

Longitudinal  0  Transverse  ^ 

Flush  Gage  Read I  ng ,  in.  0 _ 

Capacitance  Gage  Reading  2/Z 
Exit  Burr  Height,  In. 


Ind.  Reading) 


B I  u  I  ng  P  i  n  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Pos  i 1 1  on 


0°  i»5°  90°  180°  2?5°  ?70"  3 1  S° 


Hole  12 

Surface  Finish,  AA  //  Q _ 

Protrusion,  in.  ■zm....... . 

Perpendicularity,  .001  in. /In. 

Longitudinal  ,  p  p  J  Transverse  r  «  o 
Flush  Gage  Read i ng ,  In.  »?■*/ 
Capacitance  Gage  Reading  H2 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Axial 
Posi tion 


Bottom  #1 


n 


45° 

VJD 

O 

9 

-n.o 

’ll,  3 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  JiX  Quality  Variable  SurffPCt  -/PaUVAMif  -  5 
Specimen  No.  V's  ^  M,  O  rJt  ft)  MS 

Hole  Manufactur Ing  Conditions  and  Procedures: 


Hole  #1 

Surface  Finish,  AA  Jf  ‘T '  /,-  0 
Protrusion,  in.  f^¥ 

Perpendlculari ty ,  .001  fn./ln. 

Longitudinal  /SOI  Transverse  <  QO  f 

Flush  Gage  Reading,  In.  -  ,  An  J _ 

Capacitance  Gage  Reading  Y 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Al  r  Gage  Readings  (.0001  In.) 
Angular  Position 


Hole  #2 

Surface  Finish,  AA  ’ /QC? 

Protrusion,  In.  .  nr  _ 

Perpendicularity,  .001  In. /In. 

Longitudinal  ,  Q  Transverse  \  0  O  ( 
Flush  Gage  Reading,  in.  /05  X- 

Capacitance  Gage  Reading  2%  I 

Exit  Burr  Height,  In.  _ 


II u i ng  Pin  Rollout 


i  '■*> 

1  \ 
XA 


Air  Gage  Readings  (.0001  In.j 
Angular  Position 


.  ,  X 
.  ‘  \ 

‘  *3 


Axial 

Position 


1*5°  90°  180°  225°  270°  315° 


325 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  X2>  Quality  Variable  £ ’/hu/Ji 

Specimen  No.  LC^ItC  •  XWfC. 

Hole  Manufacturing  Conditions  and  Procedures:  /?£*);■■  i-  ,-*>'\  /A 
'  V'  /•'  AC  fin  M./J  '  '  ‘ 


_SjLL  lSlajL  ilAJLL  e*  L  Pe/t  Ct 

'4  _  Feed:^A-  S'  / 

Depth:  find.  Reading 


Hole  #1 

Surface  Finish,  AA  //  *  -  /„-  Q 

Protrusion,  in.  ]  7  j/ _ 

Perpendicularity,  .001  in. /In. 

Longitudinal  //»^C  Transverse  / oo 

Flush  Gage  Reading,  in.  >  OOl^ _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Anqular  Position 


I..  ***: 


Axial 

Position 


*•5° 

90° 

180° 

225° 

ro 

^4 

O 

O 

315° 

326 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua) I ty  Variable 


UliLlZJL  Ji&LzdJZ&L  - 


Hole  Manufacturing  Conditions  and  Procedures:  AVv?  <  U/,  V  >/ 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  #1 


Surface  Finish,  AA  O 

Protrusion,  in.  ///* 
Perpendicular i ty,  . 001  in. /in. 

Longitudinal  Q  Transverse 
Flush  Gage  Reading,  in.  -  ■  Op  X 
Capacitance  Gage  Reading  3  fa 
Exit  Burr  Height,  in.  _ 


Ind.  Reading)  J CO 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


90° 

180° 

225° 

KJ 

O 

o 

-Jo 

MEinr.i 

Hole  n 

Surface  Finish,  AA  _ 

Protrusion,  in.  / yj  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  >00!  Transverse  i  CO  (  J 

Flush  Gage  Reading,  in.  ,h02- _ 

Capacitance  Gage  Reading  AJA _  1 

Exit  Burr  Height,  in.  _ 


Axial 

Position 


Bottom  §\ 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


o 

o 

GO 

225° 

'S.O 

-Lfo 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  H\ 

Surface  Finish,  AA _ f _ 

Protrusion,  in.  / 

Perpendicularity,  .001  in. /in.  . 

Longitudinal  >CX)(  Transverse  ■  QQl  dfj 

Flush  Gage  Reading,  in.  — ,  001 _  QO 

Capacitance  Gage  Reading  M. i _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rol lout 


j 

!  •  1  -v- 

:r 


Pos i t ion 


0°  90°  180°  225°  270°  315° 


Bottom  H 1  ~  i.  0 


n  \  r.Q  sr 


n 


Hole  HI 

Surface  Finish,  AA  JO O _ 

Protrusion,  in.  /^y  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  Transverse  ,  J 

Flush  Gage  Reading,  in.  Q _  0,0^ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  ^  Quality  Variable  Su^rjasii  *  •  . . 

Specimen  No.  /^W  fc  M‘  O.  t»~r.  /A  r 


Hole  Manufacturing  Conditions  and  Procedures: 

/ •  7sV  A'J.  i. //  C  ' 


^  £j-£dL 


Spindle,  rpm 
Cutt  ing  Fluid: 


pth:  (Ind.  Reading 


Hole  #1 


Surface  Finish,  AA  t j  O _ 

Protrusion,  in.  [ 

Perpendicularity,  .001  in. /in. 

Longitudinal  <001  Transverse  >  QOjlf 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  Jj f 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.)  ’ 
Anqular  Position 


Hole  Kl 


Surface  Finish,  AA  JJjsL _ 

Protrusion,  in.  / /V  ~ 

Perpendicular! ty,  .001  in. /in. 

Longitudinal  Q  Transverse  JOL-  y 

Flush  Gage  Reading,  in.  0 0  X. _  K)™ 

Capacitance  Gage  Reading  21  y 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


BJJi  ing  Pin  Rol lout 

i 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  X  3- 
Speclrien  No.  ?;?<//?/ 


Quality  Variable  SlUluLL  Jhd+Juu 
W/jst  v  /:<? 


Hole  Manufacturing  Conditions  and  Procedures:/,' 

fAs,  A*  • .  ) 


/  /V 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  / / Q _ 

Protrusion,  in.  _  /  bio 

Perpendicularity,  .001  In. /in. 

Longitudinal  IPX)*'  Transverse 
Flush  Gage  Reading,  in.  ">001 

Capacitance  Gage  Reading  322 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 

_  Angular  Position 

Axial 
Position 


J>  /  •* 


Reading) 


Bluing  Pin  Rollout 


Bottom  #1  -J3-0  I  - / S .  0 

n  %.o 


Hole  #2 

Surface  Finish,  AA  j  3  _ 

Protrusion,  in.  /7a 
Perpendicularity,  .001  in. /in. 

Long i  tud Inal  .  otf  Transverse  0  ! 
Flush  Gage  Reading,  in.  CJ  jL 
Capacitance  Gage  Reading  J.  S’ H 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Angular  Posh 

t  ion 

1*5° 

90° 

180° 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  21  Quail  ty  Variable  SMLteJL  'JL  U-LlL  -JlLA£L 
Specimen  No .tpstlLGlQi.  s  A  . 

Hole  Manufacturing  Conditions  and  Procedures:  /}//>'  S_Jt_£ 

Jl 


Spindle,  rpm 
Cutt  ing  F’uid: 


Feed:  ‘ >  , 

Depth:  (ind.  Reading 


Hole  #1 

Surface  Finish,  AA  ( 0  _ 

Protrusion,  In.  mi . . 

Perpendicular i ty,  .001  in. /in. 

Longitudinal  itgl  Transverse  j2_ 

Flush  Gage  Reading,  in.  9 0  I _ 

Capacitance  Gage  Reading  Tqr— 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Axial 

Position 


Bottom  #1 


#2 


Air  Gage  Readings  (.0001  in.) 
Anqular  Position 


45°  90°  180° 


270°  315° 


•W-0 


Hole  HI 

Surface  Finish,  AA  /  a  a  ■  '  j  £ _ 

Protrusion,  in. 

Perpendicularity,  .001  in. /in. 

Longitudinal  iQffGj  Transverse  t  CO 

Flush  Gage  Reading,  in.  Q  _ 

Capacitance  Gage  Reading  Lift* 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Axial 
Pos I t ion 


90°  180°  225°  270°  315c 


ir#/j 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  JLJL-.  Quality  Variable  SuHfMd  -JhlpULtilL  - 
Spec  I  men  No .  CC  Alt' A  /A  r/?A*S 


Hole  Manufacturing  Conditions  and  Procedures:  !)£ /}/>'/  /J /*£&/>'  -  2 . 2  £■ 

/. 2£L  fifrA-  Man,  itri.  /?*}/  nt ***■/? _ 

UJlL  .fl&A,  a  y  ttttj  S  k‘  ,»  .  cj £  y  p*  // 

Spindle,  rpm  to _  Fee 

Cutting  Fluid:  £)/?  1/  Dep 


.  Hole  #1 

Surface  Finish,  AA  /  O  & _ 

Protrusion,  in.  / *7  / 

Perpendiculari ty,  .001  in. /in. 

Longitudinal  Q  Transverse  •  00 

Flush  Gage  Reading,  in.  ,  & _ 

Capacitance  Gage  Reading  73/ — : 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol loul 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

Bottom  #1 

_ n_ 

— «■ 
#5 


180°  225° 


270°  315° 


.  O  /* 


Hole  n 

Surface  Finish,  AA  //  Q _ 

Protrusion,  in.  /7y _ 

Pe rpend I cu 1  a r i ty,  .OOl  in./ln. 

Longitudinal  6  Transverse  t  fp  , 

Flush  Gage  Reading,  in.  Qp  I _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol  lou't 


Axial 

Position 


Air  Gage  Readings  (  0001  in.) 
Angular  Position 

i»5°  90°  180°  225° 


270°  31 5C 


Bottom  H\  J£  1 

_ n _ u 

_ OS* 

I  .  ZL  Jl+ j 

#5  Tn 


1 


MANUFACTURING  REPORT:  TAPERED  HOLES 


_  Hole  #1 

Surface  Finish,  AA  /  /  s _ 

Protrusion,  in.  if  ^ 

Perpendicular  i  ty,  .001  in. /in. 

Longitudinal  jQ  Transverse  Q 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Axial 
Posi t ion 


Bottom  #1 


#2 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


90°  180°  225° 


225° 

2?0° 

315° 

-f/c 

-  //•  0 

^  Hole  #2 

Surface  Finish,  AA  f  Ob 
Protrusion,  in.  /  /  / 

Perpendicularity,  .001  in. /in. 

Longitudinal  t0Jl  Transverse  Q 

Flush  Gage  Reading,  in.  ~  >  90 ! _ 

Capacitance  Gage  Reading  ^  Qy 

Exit  Burr  Height,  in.  _ 


MANUFACTURING  REPORT:  TAPERED  HOLES 

Test  Se 
Spec!  me 

Hole  Ma 

ftiK* 

ries  J  JL  Qua) 

ity  Var! 

?ns  and 

J-.. 

able  S •  ftcJ 9  k  /v rS i- a t/A/, 

n  Ho.W/tC-hCltC 

nufacturing  Conditii 

vv  list  /?£w 

Procedures: 

H.  SnS/xfil  ll  3/1 

i,  StR'  5Ar  f  !Ut  £  /?z.Va-.  //  fit  Us*  ca  /  Jan  ’t.oek  it*  4/9*  ui  foS  1 

Sp  i  n 
Cutt 

die,  rpm 

m 

ing  Fluid:  /) /? y' 

■pth:  (Ind.  Reading)  s  yuO  ' 

Surface  Finish, 
Protrusion,  in. 
Perpendicular i ty 
Long! tudinal 
Flush  Gage  Read! 
Capac  i  tance  Gage 
Ex  it  Burr  He ight 

>  iCf. 

f  Hole  #1 

AA  I/O  Bluing  Pin  Rollout 

_  nr 

,  .001  in. /in. 

/*)  Transverse  ,  acX 

"9.  in-  IlMA _  f 

Reading  J  J“/  9u  * 

,  in. 

Air  Gage  Readings  (.0001  in.) 

■  \  j 

% 

Angular  Position 

Axial 

Pos i t ion 

0° 

us° 

90° 

180° 

225° 

270° 

315° 

Bottom  H\ 

-9* 

-70 

•&c 

-so 

•f-0 

-?o 

-  fo 

n 

L-o 

9.o_ 

10  c 

9,0 

1X0 

r.0 

r.  c 

«} 

re 

13  0 

13  O 

9C 

/i/C 

he 

HU 

1C  C 

13.0 

/  s. 

r.o 

H  0 

7 TO 

1O.0 

#5 

LL  C 

no 

u  o 

JCi 

LLC 

11-0 

_  1 

Hole  #2 

Surface  Finish,  AA  /  00  Bli/ing  Pin  Rollout 

Protr 

Perpc 

l 

•us ion,  in. 

_ L5& _ 

"-v 

x 

:ndiculari ty, 
.ong i tudinal 

.001J 

,  coos' 

r\J  in. 
Transver 
"  9.QI 

-2JL 

se  ,CCX. 

Flush  Gage  Readin 
Capacitance  Gage 
Exit  Burr  Height, 

g,  in. 
Reading 
in. 

/ _  i 

Air  Gage  Readings  (.0001 

in. ) 

Angular  Position 

Axial 

Pos i t ion 

0° 

U, 5° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

-IQ 

'1/  J 

-HQ 

Vo.o 

to 

#2 

fn  ,0 

L.n 

r  o 

<r,o 

7  n 

10.  r 

n  a 

*} 

S  J 

//.O 

ns 

0.-0 

no 

130 

/O.0 

HU 

}jb 

no 

19  o 

VO 

//  0 

11  O 

yxo 

H  5 

YY  Q 

fc  .0 

Id 

11. 0 

nQ 

13  A. . 

335 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Z  2.  Quality  Variable  3 UP  Par  £  -  tfn  '« 

Specimen  No.  q^^Lffc  M 


Hole  Manufacturing  Conditions  and  Procedures: 

ntj«ct  - - -  •  - 

> 

Spindle,  rpm 
Cutting  Fluid 


1  iw 


Surface  Finish,  AA  /  0  /  f  - _ 

Protrusion,  in.  /C  Q 
Perpendicularity,  .001  in. /in. 

Longitudinal  >  eg  f  Transverse  & 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  JL2J. _ 

Exit  Burr  Height,  in.  _ 


HQje  #1 


Ind.  Reading)  2 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i t ion 

0° 

o 

LTV 

-3* 

90° 

o 

O 

oo 

225° 

270° 

315° 

Bottom  ^1 

-//  Q 

-/c.o 

*/f.o  -/co 

-  S'O 

' ?o 

•  /O.  O 

n 

L  o 

l.o 

6  0  C.o 

?  o 

7  C 

6  ■  c 

U  0 

/O.Q 

JLQ _ J.C 

ITe 

<7  o 

A 

. 

13.0 

/JO 

/.  o 

//.  O 

7 To 

7(-q 

ns 

fC  c 

ft.O 

/to 

/  c 

Jj.  o 

/o.o 

/o  a 

i$Lie  n 


Surface  Finish,  AA  /PC  /  C3 _ 

Protrusion,  in.  /C  U _ 

Perpend icuiari ty,  .001  in. /in. 

Longi  tudinal  >2'Si  Transverse  .  C  pSL 

Flush  Gage  Reading,  in.  QQ  / _ 

Capacitance  Gage  Reading  2L0 _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol  lout 


Axial 

Position 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


1*5°  90°  180°  225° 


270°  315° 


jr>  O 


O 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  #1 

Surface  Finish,  AA  !  » I/O 

Protrusion,  In. 

Perpendicular i ty, 001 *in./in. 

Longitudinal  //£££_  Transverse  Q 

Flush  Gage  Reading,  In.  *Q\ _ 

Capacitance  Gage  Reading  jn — 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Axial 

Pos 1 t Ion 

0° 

Bottom  #1 

-to 

#2 

M- 

r<? . 

A 

V 

TT~ 

jMI. 

Air  Gage  Readings  (.0001  In.] 
Angular  Position 


0 

o 

CO 

225° 

O 

ro 

o 

O 

r** 

CM 

•Co 

'i~o 

tr.q 

}.o 

fit Q  7.  O 

7  0 

/l. A 

S'.  O' 

11  O 

TfO  7TJ 

L&O. 

J±o_ 

TTHTiXir 

Hole  (U 

Surface  Finish,  AA  /  C & _ 

Protrusion,  In.  ZEE 

Perpend  leu  lari ty,  .001  In./In. 

Longitudinal  fl  Transverse  Q 

Flush  Gage  Reading,  In.  _ Q  _ 

Capacitance  Gage  Reading  m  :  . . 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


^  . 


Air  Gage  Readings  (.0001  In,! 
Angular  Position 


Pos l t ion 

0° 

1*5° 

90° 

C 

o 

CO 

225° 

© 

o 

r^ 

CM 

315° 

Bottom  #1 

■/at 

-//o 

-//<? 

*to 

#2 

bo 

co 

L() 

\(L 

n 

9.0 

ILti 

ip' 

-FO 

fU) 

it'p 

A 

7.7) 

/J  Q 

V. 

ipr 

ns 

H-D 

7T2T 

JiiL 

fi. 51  >'5 

i 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


2-  Quality  Variable^/)//,/ 

'/» -CL mq.J'P.  / ;  k  /t/i : 


Hole  Manufacturing  Conditions  and  Procedures:  /?£■/?/;■}  U/vQHh' 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #\ 


Surface  Finish,  AA  /C/^ _ 

Protrusion,  in.  f  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal  >t  oi  Transverse  <Cqq£ 

Flush  Gage  Reading,  in.  T  <3  0  i _ 

Capacitance  Gage  Reading  J  L  1 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  *4*10 


Bluing  Pin  Rol lout 


X  r  U 


Air  Gage  Readings  (.0001  In.) 
Angular  Position 


/  Axial 

' j  1  H  Pos 1 1 ion 

Bottom  H\ 

_ n_ 

— ft 

_ W 


270°  315e 


O  ’7  0  "TO 

O  TT~  7-0 


Surface  Finish,  AA  / A  J _ 

Protrusion,  in.  j  (, 

Perpendicularity,  .001  in. /in. 

Longitudinal  ■  <?<?/  Transverse 
Flush  Gage  Reading,  in.  -  ,  pO / 
Capacitance  Gage  Reading  3  Vs 
Exit  Burr  Height,  in.  _ 


Hole  n 


0  •?  J  -x'  O 

■p  Co  /oo 

£. _ IL-Q- 

/J.  Q.  .  /J  J 

7o.  ,  LL  0  \/r.,  o  Xuo, 


Bluing  Pin  Rol lout 


ny 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Axial 


on  0° 

A5° 

90° 

180° 

225° 

o 

O 

04 

i  H\  -t  0 

-/  0 

7o.j 

•f.o 

n  7  0 

\  ? 

t  o 

r.o 

7  0 

if 

/I  7s 
/*  U 

J 

la  o 

I/O 

/do 

//  .r 

>¥.? 

f.O 

/I,  o 

iy,  a 

ns  77.  o 

>3  0 

no 

Id 

W 

•  o 

338 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Hole  II 

Surface  Finish,  AA  // Q 
Protrusion,  in.  / 

Perpendicularity,  .001  in. /in. 

Longitudinal  ieOI  Transverse  <00  I 

Flush  Gage  Reading,  in.  "*)  no3 _ 

Capacitance  Gage  Reading  J  S 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rol lout 


Axial 

JJ.J  Position  0° 

Bottom  II  'fr-  0 


Air  Gage  Readings  (.0001  in.) 
Angular  Posit  ion 

l»5°  90°  180°  225° 

'to  - < o 


90° 

180°  225° 

2/0°  315° 

•?.  $ 

-sra  -o 

•Co  *  fio 

&£- 

£..<7  1  C 

~To~ 

r-c  /(  c 

U  a  He? 

Wr 

1.0  /j-C 

/t.j  rj.j 

llEL 

AL4  .  /J- « 

7TE  U.  ; 

Hole  12 

Surface  Finish,  AA  //p _ 

Protrusion,  in.  f  // 

Perpendicularity,  .001  in. /In. 

Longitudinal//^?/  Transverse  ,  /On/S 

Flush  Gage  Reading,  in.  ~<ti0l _ 

Capacitance  Gage  Reading  1st  .  -  - 

Exit  Burr  Height,  in.  _ 


Blping  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  11 


12 


339 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  JJ-_ .  Quality  Variable  SUilf, 

Specimen  No.  ^  0/S AJAS tC,  AUc'  l  "t.  /1S7^,V 

Hole  Manufacturing  Conditions  and  Procedures:  ftf /}/>:' 


Spindle,  r pm 
Cutting  Fluid: 


Hole  #1 


Surface  Finish,  AA  / 4  Q _ 

Protrusion,  In.  /C,0  _ 

Perpendicularity,  . 001  in. /In. 

Longitudinal  ,oyf  Transverse 
Flush  Gage  Reading,  in.  1  a  / 
Capacitance  Gage  Reading 
Exit  Burr  Height,  In.  _ 


nd.  Reading) 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001. In.) 


Axial 

Position 


lar  Position  • 

KO 

O 

O 

O 

OO 

225° 

O 

O 

CM 

315° 

Hole  #2 

Surface  Finish,  AA  //  Q _ 

Protrusion,  in.  an  _ 

Perpendicularity,  .001  in, /in. 

Longitudinal  Transverse  O 

Flush  Gage  Reading,  in.  /Q _ 

Capacitance  Gage  Reading  A.rg 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Axial 


on  0° 

*♦5° 

90° 

0 

CO 

225° 

270°  315° 

i#i  ->i.o 

-LIQ 

VQ 

-no 

7  HO 

-no  -/%o 

n  n  0 

10 

1.0 

i.n 

3,0 

*■  0  7  x 

#3  ¥.0 

La 

7,  9 

to  i-d 

A  iO 

7-0- 

it 

f0 

To 

\To  T<r 

#5  4  3 

/•  0 

ko 

Wo 

7  & 

to 

340 


r  <\ 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Spindle,  rpm 
Cutting  Fluid: 


Feed V-  T/? 
Depth:  ( Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  (/Q _ 

Protrusion,  in. 

Perpendicularity,  .001  In. /in. 

Longitudinal  Q  Transverse  >  00?J) 
Flush  Gage  Reading,  In.  -  ,f!Q  ! 
Capacitance  Gage  Reading  2SJL 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


3/£ 


Air  Gage  Readings  (.0001  in.) 


Hole  n 

Surface  Finish,  AA  ¥0 

Protrusion,  in.  /  C?  0 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  •pooT  Transverse  /  QQ  / 

Flush  Gage  Reading,  in.  «■  ,  on  l _ 

Capacitance  Gage  Reading  J  <rn _ 

Exit  Burr  Height,  in.  _ 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


L _  Quality  Variable 


M,4.  S^T.  /A  f>V 


Hole  Manufacturing  Conditions  and  Procedures: 

A?-  ‘ 


Spindle,  rpm 
Cutting  Fluid: 


nd.  Reading)  SmVO 


Hole  #1 


Cui  jce  Finish,  AA  t Q J _ 

Protrusion,  in.  / JjL  _ 

Perpendicularity,  .001  in. /in.  ^ 

Longitudinal  Q  Transverse  *00/5*”  4 

Flush  Gage  Reading,  in.  -  .  00  '  Z 
Capacitance  Gage  Reading  if  ft  ' 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 

Bottom 
_ #2 

- ft 

*5 


Hole  #2 

Surface  Finish,  AA  (OQ _ 

Protrusion,  in.  /  7/  ~ 

Perpendicularity,  .001  in. /in. 

Longitudinal/^^/  Transverse  0 

Flush  Gage  Reading,  in.  Q _ 

Capacitance  Gage  Reading  2.  J  ? 

Exit  Burr  Height,  in.  _ 


1*5°  90°  180° 

225° 

270°  315° 

-/j.o  'fi  c 

“/  *>'  0 

-tfs  -n-0 

vc  vo  ~rs~ 

t  J 

.M \o. 

7C  Y  ,  %cJ 

e.  o  r:  o 

bt  YC  VC 

y.o  7-o 

r.j  s',  a 

_ 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable 

Specimen  No.  iClfZC  t"t.  /A  J'/r'/  O 

Hole  Manufacturing  Conditions  and  Procedures:  HEP/!'  CLtUiLA 
/  PS'S  Ah#**  /'*■  £.  L.H.  < /<*■'’  " 


Mi* 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  /0  i<*~ 

Protrusion,  in.  j  (,  *1* 
Perpendicularity,  .001  in. /in. 

Longitudinal  Q  Transverse  Q 

Flush  Gage  Reading,  in.  t  Q 
Capacitance  Gage  Reading  J  ^  "5T~TT 
Exit  Burr  Height,  in.  _ 


Ind.  Reading)  2  i/y > 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 


Hole  HI 

Surface  Finish,  AA  /0C) _ 

Protrusion,  in.  03. 

Perpendicularity,  .001  in. /in. 

Longitudinal  • OO  t  Transverse  'GO  / 
Flush  Gage  Reading,  in.  O 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Axial 
Pos I t i on 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


1*5°  90°  180°  225° 


270°  315° 


3 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Quality  Variable  SuMa'cC  JfatUcJLiL - 


Hole  Manufacturing  Conditions  and  Procedures:  / 


UrZr&Jil 


jWSEffmfk 


Std. 


Spindle,  rpm 
Cutting  Fluid 


Feed:  ^ Q-  tf.  f/?.  _ 

Depth:  find.  Reading)  jt/VQ 


Hole  #1 

Surface  Finish,  AA  6 _ 

Protrusion,  in.  //  Q _ 

Perpendicular!  ty .00 1  i  n .  /i  n . 

Long! tudinal  i@qq±  Transverse  Q 

Flush  Gage  Reading,  in.  -  ,  00 1 _ 

Capacitance  Gage  Reading  p-,e* _ 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Pos i tlon 

0° 

*5° 

90° 

O 

O 

GO 

Bottom  #1 

'6.0 

•2.0 

n 

^ ’T 

jo. 

To 

-UL 

n 

VO 

//■<? 

tk 

0  V 

//  o 

(2  0 

LQ 

tt 5 

y/o _ 

(20 

(2  0 

(2  C 

270°  315° 

hC  '2-0 


Hole  #2 

Surface  Finish,  AA  ^jO _ 

Protrusion,  in.  / 7  V 

Perpendicularity,  .001  in. /in. 

Longitudinal  iQQl  Transverse  >q.qI 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  27  K 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


% 


Air  Gage  Readings  (.0001  in.! 
Angular  Position 


Axial 

Position 

0° 

kS° 

VO 

o 

o 

CO 

o 

o 

Bottom  #1 

■so 

- 7-o 

•to 

Vf-0 

n 

d 

h  0 

0 

>?.(? 

»} 

o-  q 

v.o 

7  0 

J  D 

t 0 

(0  0 

Co 

US 

7 d  J' 

bo 

/ho 

270°  315° 

-110  '/90 


INSPECTION  SHEETS  FOR  TEST  SERIES  23 


COMBINED  VARIABLES 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  g.^  Quality  Variable 
Specimen  No.  ?>APTC^  frQUTr. 

Hole  Manufacturing  Conditions  and  Procedures 


f.V'iHrw  I:WVT+I:WW, 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  #1 

Surface  Finish,  AA  95- IQO _ 

Protrusion,  in.  MhS _ 

Perpendicular i ty ,  .001 in. /in. 

Longitudinal  .OOPS  Transverse  iQOOS  . 

Flush  Gage  Reading,  in.  ^OfiQQ _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Oepth:  (Ind.  Reading)  LAASl. 


i 

Bluing  Pin  Rol lout 


Axial 

Position 


Bottom  #1 


n 


Air  Gage  Readings  (.0001  in.) 


'  .i 

'  A 


,1  .h! 


*•5° 

90° 

180° 

225° 

270° 

315° 

Hole  n 

Surface  Finish,  AA  100.-12.5 _ 

Protrusion,  in.  -JZJ _ _ _ 

Perpendicularity,  .001  in. /in. 

Longitudina  1  .OOQS  Transverse  .  QQtQ 

Flush  Gage  Reading,  «"•  zJML Q _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 

r  •  •  ■ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


n 


*»5° 

90° 

o 

O 

oo 

225° 

270° 

315°  1 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable 

Specimen  No.  a&6T&{3C5TC 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutt ing  Fluid: 


Hole  #1 

Surface  Finish,  AA  tfifl  -  tg.5 _ 

Protrusion,  in.  ,172-  _ 

Pe  rpend i cu I  a  r 1 ty,  .001  in./in. 

Longitudina  '  .mi  Transverse  ,QQf)S 
Flush  Gage  Reading,  in.  Q 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

>k  it  m 


-  •» 
.-«■»*  **4*1 


4*  ■* 


Air  Gage  Readings  (.0001  in.) 


Hole  #2 

Surface  Finish,  AA  QfT- IQQ _ 

Protrusion,  in.  j m _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .QQIQ  Transverse  ,Q0Q5 

Flush  Gage  Reading,  in.  -■OQg _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Axial 

Position 


Air  Gage  Peadings  (.0001  in.) 
Angular  Position 


Bluing  Pin  Rollout 


■an 


1  F 


'K 


o 

tr\ 

VO 

o 

o 

180° 

225° 

270° 

315° 

Bottom  §\ 


n 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Ih _  Quality  Variable 

Speclmen  No. 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm  Ifl 

l  Feed:  Al  l.P.kA. 

Cutting  Fluid:  j 

OttY  Depth:  (Ind.  Reading 

Hole  #1 

Surface  Finish,  AA  93-100 _ 

Protrusion,  in.  m _ _ _ 

Pe  rpend I cu I  a  ri ty,  .001  In./In. 

Long  I tudina  i  Ml  Transverse 
Flush  Gage  Reading,  in.  ~>0Q3 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Ai r  Gage  Readings 


Angular  Posit 


Hole  K1 

Surface  Finish,  AA  l  JQflL zALS. _ 

Protrusion,  in.  A6>0 
Perpendicularity,  .001  in. /in. 

Long!  tudina  l.QQQQ  Transverse  .QQQQ 

Flush  Gage  Reading,  in.  tML _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 

W-y  s 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Var,ab,e  SUBfAC*.  gfljtiMim 

ISTfc4B3ftC  mid 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Feed: 

Depth:  (Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  2S-  ICS" _ 

Protrusion,  in.  Ai& 

Perpendicularity,  .001  In. /In. 

Longitudinal  .001  Transverse  MB. 

Flush  Gage  Reading,  in.  «•  ,<303 _ 

Capacitance  Gage  Reading  _ : 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rpl lout 

,r>  *• 


Air  Gage  Readings 


Anqular  Posit 


Axial 

Position 


-  *m 

In.) 


225°  270°  315° 


iisffliBiBKfWHfiMsroiiwniBcwiHFfniBnPij 


HTT] 

I  I'THl 

EW'JB  EW'WMlML 


JTh'mrM*] 

■TmRjhTH  FWiWM  WWil 

iCTiEyanMm 
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MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable  Site  pa- f 

Specimen  No.  gAfcftL  ^81TG  N\«P.  IWT. 

Hole  Manufacturing  Conditions  and  Procedures:  €.6.1 


m.  /  f  -w_.  v  ivviviT^v 


Hole  #1 

Surface  Finish,  AA  too _ 

Protrusion,  in.  ^  iza _ , _ 

Perpend  I cu lari ty,  .001  in. /In. 

Long! tudinal  ■sods.  Transverse  u  POOS’ 
Flush  Gage  Reading,  in.  -.001 
Capacitance  Gage  Reading  JSSZZIZ 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 


Bottom  #1 


n 


Anqul 

ar  Posi 

t  ion 

i 

- 

VD 

O 

o 

180° 

O 

ur\ 

CM 

CM 

O 

O 

CM 

315° 

Hole  n 

Surface  Finish,  AA  l  QQ-UQ _ 

Protrusion,  in.  .17/ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .flflOfi  Transverse  , QQ| 
Flush  Gage  Reading,  In.  0 

Capacitance  Gage  Reading  ^>13 _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  f 1 


n 


Bluing  Pin  Rollout 


1*5° 

VO 

°o 

o 

O 

GO 

225° 

to 

O 

o 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 


g») 


Qual I ty  Variable 


Specimen  No.  4t2J£jp£4bC  SlUO.  lift  IfcSRVtt 

Hole  Manufacturing  Conditions  and  Procedures: 


lwi-V-1  r*  A  ;e*UJT7 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  <55*\QQ 
Protrusion,  in.  Ml 
Pe  rpend i cu I  a  r i ty,  .001  in. /in. 

Longitudinal  Transverse  .0005 

Flush  Gage  Reading,  in.  QQ2_ 
Capacitance  Gage  Reading 
Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Hole  HI 

Surface  Finish,  AA  iflQ  -\g.S _ 

Protrusion,  in.  __ 

Perpendicularity,  .001  in. /In. 

Longitudinal  .0005  Transverse  mo 

Flush  Gage  Read i ng ,  Tn .  - •  OQS-Q _ 

Capacitance  Gage  Reading  ( Lyv 

Exit  Burr  Height,  in. 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Bluing  Pin  Rol lout 


Axial 

Position 


45° 

90° 

oo 

o 

o 

225° 

O 

O 

CM 

315° 

351 


Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Quality  Variable  Surface  Ro uamwe.** 


Hole  Manufacturing  Conditions  and  Procedures: 


TOfWTRTTMT  TTOSB 


Spindle,  rpm 
Cutting  Fluid 


Hole  #1 

Surface  Finish,  AA  IQQ-AL5 _ 

Protrusion,  in.  .176 
Perpendicularity,  .001  in. /in. 

Longitudinal  .0010  Transverse  .00 1ft 

Flush  Gage  Reading,  in.  Tkfinso _ 

Capacitance  Gage  Reading  -35Z _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in. ) 


45° 

90° 

OO 

o 

o 

225° 

270° 

315° 

Hole  §2 

Surface  Finish,  AA  ,  I0fl-J25 _ 

Protrusion,  in.  .174 
Perpendicularity,  .001  in. /in. 

Longi tudina  1  ,QQlff,  Transverse  .0015 

Flush  Gage  Reading,  in.  ■,002.0 _ 

Capacitance  Gage  Reading  aie. _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


n 


^5° 

90° 

O 

O 

oo 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  ^ -  Qual  I ty  Variable  SunrACX 

Specimen  No.  llCKT  WO.  MT  \£5nM& 

Hole  Manufactur I ng  Conditions  and  Procedures:  ^ tyMBflUin Hi AtrtfjfV 


L7SS  W\QaL.H.ftPlRALW.iAMCA.Uf»ldfl  KAaai.VlOPtRAl-RlAMCIi 

PUftft  \H\  AQfl^flg  MO  R.PJA- 

Sp  ndlc 


Spindle,  rpm  RQ 
Cutt  ing  Fluid:  pay 


Feed:  BSAlPtA 

Depth:  (Ind. 


Reading)  g_.MQ 


Hole  #1 


Surface  Finish,  AA  33-1QQ 
Protrusion,  in.  JZA. 


Bluing  Pin  Rol lout 


Perpendicular  I ty ,  .001  In. /in. 

Longitudinal  .0015  Transverse  .00  tfl 

Flush  Gage  Reading,  in.  -.OOP. _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.) 


Axial 

Pos i 1 1  on 

0° 

<*5° 

90° 

o 

O 

CO 

225° 

270° 

315° 

Bottom  #1 

-ft.Q 

-14.0 

-15.0 

BHWI 

mm 

mm 

mm 

#2 

0 

0 

1.0 

■m 

BXl 

WH 

Ht«H 

*} 

£.0 

£.0 

2..0 

Km 

>m 

th 

1.0 

1.0 

1.0 

IHWtV 

ijgl 

Km 

#5 

. LQ  . 

0 

Q 

mrm 

...Q . 

WPFM 1 

J> 

Hole  M 


Surface  Finish,  AA  aa-.ioQ, 
Protrusion,  in.  jsa _ 


Bluing  Pin  Rollout 


Perpendicularity,  .001  in. /in. 

Longitudinal  .0010  Transverse  .QCHQ 

Flush  Gage  Reading,  >"«  zJL 02- _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 

Air  Gage  Readings  (.0001 
Angular  Position 


•i-  .*>■ 


in. ) 


,.r" 


Axial 

Posi tion 

0° 

^5° 

90° 

180° 

_ 

225° 

K3 

o 

o 

315° 

Bottom  #1 

-I5.Q 

-U.Q 

-14.0 

mm 

mm 

mi 

n 

0 

1.0 

8..Q 

LQ 

Km 

_ 1 

- 

2.0 

io 

-.0 

Em 

mil 

- vr 

i.O 

1.0 

1.0 

HBYtKi 

mnm 

■»m 

Kml 

#5 

1.0 

1.0 

l.Q 

IKV1 

...  LQ..  J 

l.Q  1 

■ml 

353 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  g.^  Quality  Variable  Smwr  Bon 
Specimen  No.  2E£33CLt4WTC  NWO.IHT.lt 

Hole  Manufacturing  Conditions  and  Procedures:  r 


w»w.wiffgi m 


-jM.r 

nt.i 


Hole  II 

Surface  Finish,  AA  98-100 _ 

Protrusion,  in.  -J7Q _ _ _ 

Perpendicular i ty,  .001  in. /In. 

Long! tud I na  *  iQQQS  Transverse  .ms  . 

Flush  Gage  Reading,  in.  .Qt)QQ _ 

Capacitance  Gage  Reading  3S7 

Exit  Burr  Height,  in.  _ 


Depth:  (Ind.  Reading)  g.,440 


I 

Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 
Angular  Posi t ion 


Axial 
Pos i t ion 


Hole  HI 

Surface  Finish,  AA  95-  IflO _ 

Protrusion,  in.  _ 

Perpendicularity,  .001  in. /In. 

Longitudinal  .QQQfS  Transverse  .QQQ5 

Flush  Gage  Reading,  in.  JlflQQ _ 

Capacitance  Gage  Reading  jMft _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


#2 


A5° 

90° 

0 

0 

co 

225° 

O 

O 

r*. 

CM 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  £$ -  Qua)  I ty  Variable  RflUfthKLttti 

Specimen  No.  £6.8  TC  MlO.  VNT.  ve.5  RM 

Hole  Manufacturing  Conditions  and  Procedures:  ftcAM  UNOIP* 


Hole  #1 

Surface  Finish,  AA  _ 

Protrusion,  In.  \feQ _ 

Perpend  I  cu  lari  ty, .001  in. /in. 

Long! tud I na  1  .QQQ3  Transverse  •QQQ5 

Flush  Gage  Reading,  'n.  tM2l _ 

Capacitance  Gage  Reading  JhSA _ 

Exit  Burr  Height,  In.  _ 


Reading)  £.440 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (. 000 1  In.) 


-*'«*»*  - 


Axial 

Position 


Bottom  #1 


n 


A5° 

90° 

180° 

225° 

rsj 

o 

o 

315° 

Hole  H2 

Surface  Finish,  AA  _ 

Protrusion,  in.  Jl Q _ 

Perpendicularity,  .001  In. /In. 

Longitudinal  .OOQS  Transverse  .Qflflfl 

Flush  Gage  Reading,  in.  t.ooos _ 

Capacitance  Gage  Reading  31Q _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.j 
Angular  Position 


Bluing  Pin  Rollout 


4* 

t-Vtf 


90° 

oo 

o 

o 

225° 

270° 

315° 

Test  Series 
Specimen  No. 


MANUFACTURING  REPORT:  TAPERED  HOLES 


i _  Quality  Variable  Soar.  R.GH.  . 


Hole  Manufacturing  Conditions  and  Procedures: 


rmm  rm  m  i 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #\ 

Surface  Finish,  AA  1QQ-IS5 _ 

Protrusion,  in.  _xi &Q _ 

Perpendicularity,  .001  in. /in. 

Longi tudinal  MKL  Transverse  .ofloa.. 

Flush  Gage  Reading,  in.  JIM _ 

Capacitance  Gage  Reading  2.6\Z. _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


A5° 

90° 

o 

O 

CO 

225° 

270° 

315° 

Hole  1/2 

Surface  Finish,  AA  M _ 

Protrusion,  in.  .L&5 _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .ones  Transverse  ■0005 

Flush  Gage  Reading,  in.  ,0000 _ 

Capacitance  Gage  Reading  £.0)9) 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


M  *  to-.. 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


Bottom  #1 


n 


90° 

180° 

225° 

O 

o 

r^ 

CN| 

315° 

356 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  Quality  Variable 

Specimen  No.  ?paac.|^PPTr. 


Hole  Manufacturing  Conditions  and  Procedures 


10.  MT.  I 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  lOP-te-O _ 

Protrusion,  in.  .ifctr 
Perpend icu lari ty,  .001 in. /In. 

Long! tudina  Transverse  .QQQQ 

Flush  Gage  Reading,  in.  .flOflfl _ 

Capacitance  Gage  Reading  g_?^ _ 

Exit  Burr  Height,  in.  _ 


Depth:  (Ind.  Reading)  Q 


1 

Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  In.) 


45° 

90° 

oo 

o 

o 

225° 

270° 

W 

g; 

o 

Hole  #2 

Surface  Finish,  AA  _ 

Protrusion,  in.  A2& _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ■GQflfl.  Transverse  .QQflQ 

Flush  Gage  Reading,  in.  .QQQQ _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qual I ty  Variable 

£5T 


MIO.  \UT.  \Z 


Hole  Manufacturing  Conditions  and  Procedures: 


WT.HP 


Hole  #1 

Surface  Finish,  AA  95 - VQQ _ 

Protrusion,  in.  MZ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,Qfl(Q  Transverse  ML 
Flush  Gage  Reading,  in.  .QQ00 

Capacitance  Gage  Reading  Q _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  g_,3QQ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  i n . ) 


Axial 
Pos i t i on 


Bottom  H 1 


n 


90° 

o 

O 

CO 

225° 

270° 

315° 

Hole  n 

Surface  Finish,  AA  95-lflO _ 

Protrusion,  in.  .AM _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  ,QQQS_  Transverse  .onoo 
Flush  Gage  Reading,  in.  -nog.o 

Capacitance  Gage  Reading  JLQ2 _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Posi tion 


Bottom  #\ 


n 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qual I ty  Variable 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  Qg->ao _ 

Protrusion,  in.  A7Q  .  . 

Perpendicularity,  .001  in. /In. 

Longitudinal  jfflOO  Transverse  .0000 

Flush  Gage  Reading,  -sm. _ 

Capacitance  Gage  Reading 

Exit  Burr  Height,  In.  _ 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i 1 1  on 


45° 

90° 

oo 

o 

o 

225° 

270° 

315° 

Hole  HI 

Surface  Finish,  AA  0)5  "12.0 _ 

Protrusion,  in.  ,f65 _ 

Perpendicularity,  .001  in. /In. 

Longi tudina  i  ,QQUL.  Transverse  .QQ1Q 

Flush  Gage  Reading,  in.  jm _ 

Capacitance  Gage  Reading  ?6A _ . 

Exit  Burr  Height,  in. 


Bluing  Pin  Rol lout 


Axial 

Position 


Angular  Position 

1 

*5° 

VO 

o 

o 

o 

o 

oo 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qua! ity  Variable 

tD5B 


Hole  Manufacturing  Conditions  and  Procedures: 


Feed: 

Depth:  (Ind.  Reading 


Hole  #1 

Surface  Finish,  AA  qs-VQQ _ 

Protrusion,  in.  -vqo _ 

Perpendicular i ty , .00 1 in./in. 

Longitudina  l  .QQtfl .  Transverse  .Q.QQ5 

Flush  Gage  Reading,  in.  .onnn _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 


Axial 

Position 


45° 

90° 

180P 

225° 

O 

o 

CM 

315° 

Hole  n 

Surface  Finish,  AA  3Q-.95 _ 

Protrusion,  in.  jao _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .QQQ5  Transverse  .0005 

Flush  Gage  Reading,  in.  JUfflQ _ 

Capacitance  Gage  Reading  g_5Q _ 

Exit  Burr  Height,  in.  _ 


Air  Gage  Readings  (.0001  in.! 
Angular  Position 


Bluing  Pin  Rol lout 


Axial 

Position 


45° 

o 

O 

<n 

180° 

225° 

270° 

315° 

MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series  P'b  Quality  Variable  SURI 
Specimen  No.  ?>P4T C  ^ 

Hole  Manufacturing  Conditions  and  Procedures: 


MtO.  \HT. 


Hole  #1 

Surface  Finish,  AA  93-10Q _ 

Protrusion,  in.  .180  _ 

Pe  rpend I cu I  a  r i ty,  .001  in. /in. 

Longitudina  i  SML-  Transverse  .QQQ5 

Flush  Gage  Reading,  in.  _ 

Capacitance  Gage  Reading  . - 

Exit  Burr  Height,  In.  _ 


Ind.  Reading)  g..4QQ 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 

Position 


270°  315° 


Bottom  #1 

‘ _ n_ 

- ft 

_ 1 5 


Hole  #2 

Surface  Finish,  AA  90rlQ.Q _ 

Protrusion,  in.  JZ2 _ 

Perpendicularity,  .001  in. /in. 

Longitudina  1  .QQQ5L,  Transverse  .0010 

Flush  Gage  Reading,  “  _lQ aa _ 

Capacitance  Gage  Reading  _aas _ 

Exit  Burr  Height,  in. 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.)* 
Angular  Position 


Axial 

Position 


270°  315° 


Bottom  §\ 

_ n 

— ft 
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Test  Se 
Sped  me 

Hole  Ma 
L75! 

rles  ££  Qual 

Ity  Vari 
C 

>ns  and 

SPIRAL! 

able  ftURF.  RGM.  OVALITY 

"  No.  4Q6TC  $SC31 

nufacturing  Condltic 
5  Oft  RgJkM  NAOQ.  LH. 

KA1D.  [HT. 

Procedures:  ReAWV  UHQUi^TE.  REAMER 
*S.k\A€.fL .  UftE  ftTB .  Fi-UTg.  REAME.R 

Spin 

Cutt 

die,  rpm 

Fe 

De 

ed:  ftftRlPKA 

ing  Fluid:  ORY 

pth:  (Ind.  Reading)  2..400 

Vd  .e  Finish,  AA  <>e 

Hole  #1 

-100  Bluing  Pin  Rollout 

Prot 
Perp 
j  L 

Flus 
;  Capa 

Exit 

.3\T 

rusion,  in. 
endicular i ty 
ongitudinal 
h  Gage  Readi 
citance  Gage 
Burr  Height 

J2S _ 

,  .001  in. / in . 

.0000  Transverse  .0005 

^9,  in.  .000 _ 

Reading  2A7  * 

,  in. 

Air  Gage  Readings  (.0001  in.) 

•  I--. 

,  & 

'  *  **s.  T? 

» 

.32.3 

Angular  Position 

Axial 

Position 

0° 

45° 

90° 

180° 

225° 

270° 

315° 

Bottom  01 

- — 

n 

l.Q 

2..0 

5.0 

Q 

1.0 

5.0 

e.o 

sjy 

a.o 

2..0 

5.0 

Cb.O 

6.0 

A 

5.0 

5.0 

7.0 

2..Q 

6.0 

7.0 

7.0 

Us 

4.0 

<6.0 

4SL 

3.0 

(q.Q 

Cq.Q 

5,0 _ 

Hole  n 

Surface  Finish,  AA  95-100  Bluing  Pin  Rollout 

Protr 

Perpe 

l 

FI  ush 
!  Capac 

Exit 

■us ion,  in. 

475 _ 

' »'  >• 

■  ■* 

sndiculari ty,  .001  in. /in. 

.ongitudinal  .flOflO  Transverse  ,00\Q 

Gaqe  Reading,  In.  .000 

:itance  Gaqe  Reading  ?>09 

Burr  Height,  in. 

.3\7 

Air  Gage  Readings  (.0001 

in. ) 

>- 

.322- 

Angular  Position 

Axial 

Position 

0° 

A5° 

90° 

180° 

225° 

270° 

315° 

Bottom  #1 

KKfll 

~~  _ 

n 

0 _ 

OH 

MHI 

Ml 

HHI 

n 

wmm 

m 

r^mi 

Ml 

emu 

■3WI 

Ml 

wxm 

1.0 _ 1 

IMI 

Ml 

ns 

mxm 

wxm 

Ml 

Ml 

Ml 

^1! 
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Test  Series 
Specimen  No. 


Qua) ity  Variable 

IE5TC 


M\D.  \KT 


Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Hole  §] 

Surface  Finish,  AA  qs-tno _ 

Protrusion,  in.  _^Z5 _ 

Perpendicularity,  .001  in. /in. 

Long i tud i na  1  .0015  Transverse  ,QQQ5 

Flush  Gage  Reading,  in.  SW _ 

Capacitance  Gage  Reading  <L?S(a _ 

Exit  Burr  Height,  in.  _ 


Ind.  Reading)  g-.AOO 


Bluing  Pin  Rollout 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos i t ion 


Bottom  #1 


n 


n 


tt 


ns 


Hole  §2 

Surface  Finish,  AA  qfl-95 _ 

Protrusion,  in.  _A2Q _ 

Perpendicularity,  .001  in. /in. 

Longi tudina  1  .QQ1Q-  Transverse  ■oono 

Flush  Gage  Reading,  in.  ’jm _ 

Capacitance  Gage  Reading  SI 2 _ 

Exit  Burr  Height,  in.  _ 


270°  315° 


Bluing  Pin 


y* 
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Test  Series  Qual  ity  Variable  Fhirf 

Specimen  No.  2£2HCl  { A3VTC 

Hole  Manufacturing  Conditions  and  Procedures: 


Spindle,  rpm 
Cutting  Fluid: 


Hole  #1 

Surface  Finish,  AA  25 iM _ 

Protrusion,  in.  _azs _ _ _ 

Perpend icu lari ty,  .001 i  n .  /  i  n . 

Longitudinal  .0(100  Transverse  ,flQQ5 

Flush  Gage  Reading,  in.  .0000 _ 

Capacitance  Gage  Reading  ?Gs9\ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


3^ 


Air  Gage  Readings  (.0001  in.) 
Angular  Position _ 

kS°  90°  180°  225° 


Axial 

Position 

Bottom  §\ 

_ n_ 

_ n 

w 

*5 


Hole  HZ 

Surface  Finish,  AA  is-m _ 

Protrusion,  in.  _*iZZ _ 

Perpendicularity,  .001  in. /in. 

Longitudinal  .QOQQ  Transverse  ,QQ\5 

Flush  Gage  Reading,  in.  .OOPQ _ 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


270°  315° 


Bluing  Pin  Rollout 


•  s 


Axial 

Position 


Bottom  H\ 


n 

II 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


i»5°  90°  180°  225°  270°  315° 


MANUFACTURING  REPORT:  TAPERED  HOLES 


Test  Series 
Specimen  No. 


Qual i ty  Variable 

irnc 


Hole  Manufactur ing  Conditions  and  Procedures: 


Feed : 

Depth:  (Ind.  Reading 


Hole  II 

Surface  Finish,  AA  9SL-.35 _ 

Protrusion,  in.  m _ _ _ 

Perpendicular! ty,  .001  in./tn\ 

Long i tud i na  i  sm .  Transverse  .(ML.  , 

Flush  Gage  Reading,  in.  ■0  000 

Capacitance  Gage  Reading  _ 

Exit  Burr  Height,  in.  _ 


Bluing  Pin  Rol lout 


4> 


Air  Gage  Readings  (.0001  in.) 
Angular  Position 


Axial 
Pos  i  t ion 

Bottom  |1 
_ I2_ 

- & 

_ 15 


Hole  12 

Surface  Finish,  AA  95- (QQ _ 

Protrusion,  in.  JiO _ 

Perpendicularity,  .001  in. /in. 

Long i tudina  »  ML  Transverse  .Q3Q5 

Flush  Gage  Reading,  in.  sm _ 

Capacitance  Gage  Reading  g_M _ 

Exit  Burr  Height,  in,  _ 


270°  3 1 5C 


Bluing  Pin  Rol lout 


Air  Gage  Readings  (.0001  in. 
Angular  Position 


Axial 
Posi tion 

Bottom  II 
12 

_ 13 

15 


180°  225°  270°  315c 


365 

»U.S.Qov«rnm«nt  Printing  Offlcgi  1«7(  -  757-010/11 


•I  V 


r 


*  \ 


i* 


■(  «/ 


t*  ' 

u  .  ►  .✓  1  „  &  o 

■  .  /  «  ;,  /; 

y  ,/  V  i  (  »  ) 

*'A  ' 

.•;>  .  -  3'^/w  :v  v 

,  u.  v--^  vi  .^V\  ^ 

V "  ^  r  ,  n  i)  /  x.  ■  >  uy  v  IS 


“  ll]U  ^  u  °  " 

^'!  i  ■<>  v  » 

•  0  ,,  S) 


o  «-» 


,v 


(* 


O 


’■  \ 


„u, 


•■  n 


I 


. 


ii 


